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“ADVERTISEMENT. 


IMH E following Mathematical Sciences are taught 
by the Author hereof, at his Houfe, at The Hand 
and Pen in Cock-Lane, Shoreditch, London ox at any 
Gentleman’s Apartment, viz. Vulgar and Decimal 
Arithmetick, - Geometry apply'd to the Menfuration 
of Superficies and Solids, by Pen and Sliding-Rule ; 
Projeétion of the Sphere on any Circle; Trigono- 
metry, plain and fpherical ; Surveying of Land, by 
any Inftrument now in Ufe; Gauging of all forts of 
Veffels, with all the praétical Methods ufed by the 
Officers of the Excife ; Aftronomy inall its Branches 5 
Navigation by the Plain and Mercator's Chart, and 
by the-Arch of a great Circle; Geography and the 
Ufe of the Globes, with all other Mathematical In- 
- ftruments:whatfoever. Dialling upon any Plane for 
any- Latitude, 
Where. may be had, Firf, His "Treatife of Eclipfes 
for 26 Years, 2. His Sheet of the Conjunction of R; # 
and d 1722, and Mercury’s Paflage over the Sun, 
Oélober 29, 1723. 3. His Aftronomical Calendar 
for 28 Years, ending 1753. 4. His Syftem of the 
Planets demonftrated. 5. His Sheet of all the Lumi- 
narian Eclipfes for 35 Years, ending Anno 1761. 
6, His Compleat Syftem of Aftronomy. 7, His 
Aftronomy of the Satellites of the Earth, Jupiter and 
Saturn: Ajío fold by Y. Wilcox, at the Green-Dragon 
in Little-Britain, Londog 


(ui). TE ES 


READER, 


Here prefent you with my Aftronomy of ibe Satel- 
lites of the Earth, Jupiter añd Saturn. What I 
mean by the Satellite of the Earth, is the Moon, 
with Sir Haac Newton's laft Improvement of the Theory 
of that Planet, which I bad publifhed in my Com- 
pleat Syftem of Aftronomy, had it not been for Jome 
very grofs Errors printed in tbe Theory, as laid down by 
Dr. Gregory, in Pag. 334. of bis Latin Aftronomy, and 
carried on in bis Englifh Aftronomy, Vol, IT. pag. 562; 
by Dr. Harris in bis Lexicon Technicum, Vol, L under 
the Word’ Moon: and by the Learned Author ef 
Preelectiones  Aftronomice, pag. 318. and in the 
Englifh Tranflation, Pag. 345. The moft material. 
Faults are the greateft Equation of the Apogee, and the. 
radical Place for the Year 1681. For whoever wili 
be at the pains to examine the Numbers (as. I have, 
done) will find that the greatest 66782, aud leaft 43319, 
ccentricities, 20111 give the greateft and leaf Equations 
of the Lunar Orbit 739/30", A8 57! 56". - aud a0 
18^ 15" for the greateft Equation of the Apogee, which, 
as they have it, is only 12° 157 4", By comparing thefe 
umbers PUB the Times of the vifible Eclipfes of the 
Sun in the Years 1915, ‘172251724, 1726, which 
were carefi ll obferued at London, 1 am Jalised that 
A 2 the 


(iv) 
the greateft Equation of. the Apogee is 12° 18/15" as 1 
have itin tbefe my new Tables, and reduced them to the 
Meridian of London, 


By finding the true Times of the o and 
Oppofition of tbe Sum and Moon by this Theory». it 
may feem, at firft, to them unskill'd in tbefe Matters, 
to be almoft an Impofibility; but after due Confidera- 
tion it will appear, that ibofe Equations, that depend 
upon the Diftance of the Moon from the Sun, vanifb, 
which are tbe 5th, 6th and yth; and the firftsfecond, 
and third Equations, alter but little, in a fmall 
Space of Time; fo that regard is chiefly. to be bad 


the fourth Equation, with which work as I bave 


fhewed in my Compleat Syftem, -Precept 7/5. until 
you find the Orbit-Place of the Moon the fame with. 
the Sun's true Place, and then you have the middle 
Time of the true Conjunétion or Oppofition in tbe Moon's 
Orb, to the greateft Exacinefs imaginable, 


Many ingenious Perfons have often. vif! ds. that Za, 
bles of the Motions of the Satellites of Jupiter and Sa» 
turn were publifhed, that thereby they might know at. 
any time beforé-band, bow they wou'd appear when 
obferued: Therefore, for the fake of The. diligentObs 
ferver, T bere publifh mine, confruéled. from. tbe. Obfer- 
vations of Mr. Hugens, Mr. Flamfteed, Mr. Cafiini, 
Dr, Halley, and Mr. Pound; which, I dare to fay, 
ave the corrette/t the World ever [aw.. The Method 
of finding their Places is plain and oof to be un- 
derflood by any one, though meanly verfed in thefe 
things, À 


-I have only one thing more to remind my Reader of, 
and ibat is, If be bas a mind. to find the Times of the 
Eclipfes of Jupiters Satellites, after the Caffinian Me- 
thod, be mujt obferve, that the periodical Time of the 


frf 


rf Satellite is nearly E Part of the periodical 
Time of. Jupiter. from-one-Alphelion-to-another 3—whence 
PBbe-Paeatinny of the Joviat Orbit being turned Tilo” Mi- 
nutes and Seconds of Time, aud adapted to thofe particu- 
lar Revolutions of the Satellites, will make good the prin- 
cipal. Parts of the Equations of thefe Satellites. By 
which Directions and eaf Tables, amyOb/erver máy tru- 
ly “know ‘their Diftances from Jupiter, and diftingui/h 
one Satellite from another at any given Time y which 
will both be pleasant and advantagious to bim in. retti- 
fying the Longitude of Places.at Land, by the Times. of 
their Eclipfes. pg 


Lremaia.a Eriendto.tbe Aftronómical Student, 


Cuaries LEADBETTER, 


THE 
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‘to a perfe& Knowledge of the Planetary or 
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.and Stereographically upon the Planes of the Meridian, E- 
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SECTION L  . 


To Calculate tbe true Place of tbe Moon, according 
to Sir Isaac NEWTON'S laft Improvement of his 


Theory. 


I. ROM the Tables of the Sun’s Motions in my com- 

; pigat Syítem of Aftronomy, calculate the true 

i » Place of the Sun, its Diftance from the Earth, 

and Parts anfwering the Logan, and fubtract 
the Mean Anomaly from the Mean Longitude, and you 
will have the Place of the Sun's, Apogeum, as is fhewed 
in the Examples for the firit and fecond Days of Fanua- 
ry at Noon, equal Time, Anno 1329. 

2. Out of thefe Tables of the Moon’s Mean Motions 
take out the Longitude, Apogee and Node, to the Equal 
Time of the Queftion propofed, and gather the Mean 
Longitude and Apogee into two diftinét Sums ; but the 
Mean Motion ofthe Node being Retrograde, you muf& 
fubtract the Motions for Monthsand Days from the Ra- 
dical Place, as is ufüally done, and as.you fee in the Ex- 
amples following. 

3. Before-you- can find any of the „Moon's. Equations, 
you mut obferve that thefe are ftanding Numbers, 
Viz, 

> SEccentricity -~ --1692 
The Earth's oe Sieger 19 56* 20^ 
Longitude 11' 49" 
The greateft Annual Equation J 3 Apogee 20 o 
Node. -- 930 


And thefe four are always proportional to each other. 


B And 


Le 


78 ANT. P 44, 


) 
4. To find the fir Equation of the Moon's Longitude. 
The Sun's. Equation for the Time of the Queftion is 
28' 6”, then by the Logiftical Logarithms you muft al- 
ways fay, f e "mg 
As 1° se 20" the Sun's eene ré ao tad E 


Equation. — 


To its prefent Equation, 28 e 3294 
So » Annual greateft Equation, 1x 49 7057 
To > firt Equation in Longitude 2 5r 13226 


Note, this Equation muft always be added to the Mean 


Longitude of the Moon, when the Sun's Mean Anomaly 


is 0,1,2,3,4,5 Signs ; but muft be fubtracted, ifthe Sun's 
Mean Anomaly be 6,7,8,9,10,11 Signs: from which 
Theory L have fram'd the following Table. 


Enter the Table with the Sign on the Head and Degree 
of the Sun's Mean Anomaly onthe Left hand defcending, 
but with the Degree on the zw hand afcending, if the 


Sign fallat bottom of the Table, and in the place of 


meeting, you will have the firft, or Annual Equation of 
the Moon's Longitude; which in this Example (as above) 
you will find to be 2° 51” to be fubtralted, ` See Grego- 


(3), 
A Table of the firft Equation of the Moon, 


£ -ISign o ¡Sign 1 ¡Sigh 2 [Sign 3 ^ n 4 [Sig 
e] ee 4 jolgn 5 
SOladd. ¡add jadd |ada. jada. Jada. [50 
SRA T. SYN 
ojo... Alto 7 Aolto 2116 ol 30 
VR Kom s8lio "Alt 1515 ` aelz 
ajo HILO zur 7|5 -' 38] 28 
sa pe 19/10 20111 - 15” 227] 27 
DR E a sss 16) 26 
RL j9ro 37! 415 = 525 
5 { 49]xo  42[]I 4014. 33 24 
1 |t soito ditt 3314 + 42) 23 
8 |t oio 52/11 2614 vzojiza 
g |t Aë au SOE. gajo 199 18] 21 
jo |1 59 |; 28H41 ut 1114 6 30 
11 |2 11 ED SHIL 213 54| 19 
ine 97 4611 "att ` 545 - 43] 18 
14|2 za zait TAJI 4613 au 
14 |2 46 IL 37|5 - 19|16 
1512 55 alt sai 2 2813 — 7| 15 
16 |3 22/11 2511 2 .20|2 ` 54| 14 
17 33 Bijan zët 228 1112 42) 13 
18 13 39]111 Zott 12 39| 12 
19 l3 46 ajir 32/11 zaje  18| 11 
2013 5 5511 35|11 431? 5| 10 
21 l4 3l1r 38|u 341 __32 2 
22 j4 1011 goji gj] 40 8 
2314 ilit gofio säin vlt 28) 7 
24|4 43] zit 43|ro 53 A gar, AM 
25 j4 3411 -45|to 48/66 äh nz 
26 |; 411r. 4ó|ro 43,6 439 49 4 
27 |5 Amt Aha 386 339  37| 3 
28 |; $411 48|io0 32/6 22|o 25| 2 
29 |5 iir 48|10 266 milo z| 1 
30 |5 FIX 49|io 216 ojo o o 
|Sign 1 ¡Sign 1o|Sign 9| Sign 8 ¡Sign 7 |Sign 6 
Sub. Sub. |Sub. /Sub. [Sub. 


(4) 
5. To find the Annual or frji Equatiog of ibe Moors 
e Apogee. | 


H i B* remembring what the! Sun's Equation is for the 
prefent Time, you mut fay, =] i 


TK: As A 5620" the greateft Equation, #26’ 20" LL 08757 
ELM ‘To its prefent Equation. — .— 28 6 3294 P 
p So greateft Anhual Equation Ápog; 20 Oo. = 47712 

Zë 


To prefent Eguation-Apogee. ` 4 "9. 10940 


Place of the Moon's Apogee; if the Sun's Mean Anomaly 

E be 6,7,8,9,10)11' Signs 5 but fubrracted when the, Sun’s 

| KS Mean Anomaly .is 0,142, 5,4, 5 Signs, as the following 
a | Table Tbeacrh, which I. havé:made from the: Theory. 

| | Enter the following Table with the Sun's Mean Año- 


H CD? This Equation is always to be added to the Mean 
j 


"a maly, ds directed in the 4th, and you have the Equation 

^ anfwering, to. be added to, op fubtralted. trom the Mean 
d pS Place of the Moon’s Apogee and you will have it Equa- 
| £ ted the firft time. nas wa , 
im 

N 

|^ 

m 

d 


JA Table of the firt Equation of. the. Moon's| 


Apogee. 


Sign 4 ¡Sign 5 
Sub, ||Sub. 


2413 2619 dra 3414 so| s 58 
4413 419 omg 30/14 36 5 38 
5619 12/19 2514 


18|19 


719 3718 5513 413 33 
2115 21119 41118 4812 48) 3° 12 


2115 33/19 4418 grlrz 31 
dou? 46119 4818 33|12 
$915 58:9 zf zit 
18:6 nilio 53/18 18x11 q1 
3616 2319 5518 Bit 


o|17 10 


30 


Sign 11/Sign ro Sign 9 [Sign 8 
idd. /Add. |Add.” |Add. 


Sign 7 |Sign 6 
Add. Add. 


(62: 
6. To find the Annual or firft Equation of the Moon's 
Node. CH 


HE: you müt take the prefent Equation of the Sun 
: and by the Logiftical Logarithms in my Aftronomy, 
a 1 


Equation, ! 
Toits prefent Equation, “= 28. 6 5294 
So greateft Equation of the Node, | 9.30 8004: 
To the prefent Equat, of the Node; 2.13: ..14173 | 

This. Equation is always to be added to the Mean 
Place of the Node, ifthe Sun's Mean Anomaly be 5,1, 2, 
3,4, 5 Signs, but fubtracted if it be 6, 7, 8, 9, 10, 11 Signs, 
the. Sum or Difference is the Place ofthe Node the bet 
time Equated. | I 


E | | 
As 19.56 20" the. Suns, greateft Pues EL dd 


I 


! 


Ñ 


(7) 
ama Sp EE 
A Table of the Annual, or firft Equation of 
the Moon’s Node. 


> [Sion o [Sign 1 |Sign 2 [Sigo 3 ien 4 [Sign 5|? 
3 Olda. lag d. lada.” lada Jada. > go 


£ n|:- "|i nia nja nji 7n 
ojo 914 4018 glo 30/8 19|4 50| 30 
(lo 9/4 48/8 14|9 30/8 14|4 4!| 29 
21° 1914 5718 19|9 3018 9l4 32] 28 
3 19_29/55/8_ 24|9 30/8 4/4 23] 27 
4 o 39/5 13|8 28]|» 7 58/4 14] 26 
5 fo 48|5 21/8 3219 7 5314 5125 
ele 58|5 29|8 36|9 28|7 49|3 55) 24 
7]: äis 3718 49|9 2717 42|3 47] 23 
8|t 18/5 45|8 44|9 2617 35|53 38) 22 
9 |t 27]5.53 8 48|9 25|] 29|3 29 ii 
10 |1 37|6 of8 52|9 24|7 23|3 19| 20 
wit 4616 818 55|9 2217 16|3 9} 19 
12 |x 5616 15/8 598|9 20/7 .9|* 59/18 
13 [2 516: 22/9. 219 2 3|2° 50] 17 
14 |2 1516 3019 519. 6 56/2 40] 16 
ug 95|6: $112,47|9. 8416 49/9 TT 
1612 3416 4419 1019 6. 42|2 20] 14 
17.42 .43|6:.50|9 1249 6 3512 10) 13 
1812 5316 57/9 1519 6 27/2 9) 12 
1913 217 419 4719 6 20| 1! sol 
20|3 r1|[7 1119 19/8 J6 12|! .49| to 
21 13 20|7.17;|9 21|8- 6. 4|! o 9 
22 a 2917> 23|9 2218 5 $6|1 20 8 
2343 3817 2919 24/8 e 49|!. 10] 7 
24 13 47/7_35/9 25/8 asts Arji o] 6 
2513 5617 41/9 2618 5 33/02 50] 5 
26 14 _ 5/7 46/9.27/8 3715 24/0 40| 4 
Td 4 1417. 5? 9 28 8 33/5 16|o 30 3 
2814 2317 5819. 29/8 285 Slo 2oj 2 
29 14 $1]8 “alo 29|8 23|4 gp 10| 1 
30 |4 4o|$. O19 30/8-x9|4 solo oj o 


Sign 11/Sign zclëiee 9 |Sign 8 [Siga 7 ¡Sign 6| p 
Sub. Sub. Jeck, Sub. ech 


(8) 
2. To find the Second Equation of tbe Moon: 


qs Equation is sreateft when the-Sun-is “in ithe 
O€tants, or 45% diftant from the Moon’s Apogee, and 
is then)’ se" if the Sun be in “Perigeon 5 but only 3/34” 
in Apogeum, and-at-a mean Diftance-from-the Earth 3/45”: 
Therefore, fubtra&t the Place ofthe Meon's Apogee;the 
firt timc Equated, from the:Sun's true Place, donble the 
Remainder and fay, As Radius, to Sine of that double 
Diftance of the Sunifrom the Moon's Apogee 3 {0 is the 
Minutes and Second (reduced into Seconds) taken out of 
tbe following Table by help of the Sun's mean Ano“ 
fnaly, to.the fecond Equation of the Moonin Second, 


Operation. [jeune 
Sun’s true Place x -- 9 222346. 
Moons Apogec firft time Equatcd, fub. 1 "siet 
Lean x men mt mmm. e mm el 
ibit. Sun from Moon's'Apogee, 8,1429 55 
,Double, — — 4:28:59 50 
Complemenr, — — T 100140 
Now fay, K 
As Radius — 99,026 IO00000 


To'S. double D. 9 à DApog. zt oio 9-78 3574. 
So y' 54” out of the following Table, 23 24369216 
“To the fecond Equation in Seconds, 120. 2.681090 

"This Equation muft always be added to the firft Equated 
Place ofthe Moon, while her Apogee pafles from the 
Square of the San to the Conjunction ; bur is fubtra&ted 
from thence in the Tranfit of the Apogee from a Conjunc- 


tion, ta a Quadrarüre: “That is, if the Diftance of the Sun 


from the?Moon’s Apogee be 

m Signs poner fubtr. 

3459:10.I1 add. 

So in the Example before gg the fecond Equation z' is 
fubttacted from 25.23% 27'23", and there remains 2 5. 
23° 25" 23’~the Moon's Place equated the fecond time. 

Note, always in your Work, referve the Logar. Sine of 
the double Diftance of the Sun from the 3 Apogee; for 
you will have Occafion to ufc it in finding the A prefent 
Eccentricity inthe 10th Precept following. = 

I 


(9) 
Praes tse pneu tere rn e y eee tar eee e 
A Table of the proportional Part of the 
fecond Equation of the Moon; with the 
Logarithm. 


Tt ee 
9 y > Tien Sion oe 
Sign e Ign 1 gn 2 
y | Eq: Legar. Eg Logar. | ^|Logae | = 
P zl 
së lz Lemon 1M l MM lz Les mmm: d 
i n n ji 
Swai CC 
112 171- 29 
21214 218 | 2.338456} 221 28 
31214 218 221 27 
NAS tee kat: EI 
41214 218 221 26 
31214 218 22212,346353 125 
6 | 214. 218 222 24 
ae e pm "ESTIS PUTES e 
71214 218 222 23 
9 | 215 [2.332438 E 232 22 
Zant dm p mr 
101215 219 } 2.340444 | 222 20 
111215 219 222 r9 
1241215 219 Lene 18 
13 215 219 225 2.348305 17 
141215 219 23 116 
fats ES E A BC 
16] 916 |2.334454 | 219 223 14 
171216 219 223 13 
18] 216 219 225 12 
191216 22012,342423/223) . € 
201216 220 225 10 
ane Ei Led a jie 
221216 220 224 8 
231216 220 224 7 
Pi maka mimba faro] —— Je 6 
251217 220 224 5 
26 217 220 224 41 
27] 217 221]2.544592 | 224 5 
281217 221 224 z 
29 2T? 221 225 |2.352182| 1 
3 217 221 1225 o 
— AAA —————.a == 


Siga 11. |] Signio [ Sign 9 


C 


| Cro), 
|. j A Table of the Proportional Part of the 
| fecond Equation of the Moon, with the 
| Logarithm, continued. 

| 


| ouye 


0) 225 228 232 3d 

hi 11225 229 | 2.559936 | 232 29 
k 21333 229 232 2 
Ei 31225 22 233 |2.367556|27 
H 4|225 22 233 26 

| 51225 229 33 25 
13 aka 2-354199 229 233 24 
d 7|226 229 233 23 
| 8|226 229 233 22 
9|226| _—— |230 | 2.561728 | 233 BL 

k 10 226 230 233 20 
q 111226) 230 ` |234.|2.369216 | 19 
d 12 | 226 230 234 E 18 
E Ta | 226 239 234 17 
Y ja 227 |2:356026 | 330 234. 16 
[b 15 | 227 239 2341 |!5 
16 | 22) 230 234 14 

p 17 | 227 GEO 2.363612] 234 13 
18 | 222 | [31 aga) t [ra 

ké 19 227] . 231 235 2.571068 | 11 
! 20| 227 25 235 10 
; at |227 231 nios 
22 |228 | 2.357935 | 231 sae 8 

231228 251 235 7 

24| 228 231 23$|.. "73 6 

$ 25|228 232 [2,365488 | 235 5 
t 26 228 232 235 A 
M. 27|2:8| 338 336 [1.312912] 3 
| 28|228 232 236 —e De" 
i 29} 228 232 236 1 
39|228 23% 236} o 


U 


| + 


e 
oa 

3 

Ein 


(11) 
8. To find the Third Equation of the Moon. 


"RE Equation depends upon the Diflance of the 
Sun from the Moon's Nodes, and is greateft in the 
Otlants, and is then 47", but in the Syzigias and Qua- 
dratures nothing : Therefore from the Sun's true Place, 
fubtra& the Place of the Node firk Equated, and fay, 
As Radius, to the Sine of the double Diflance of the 
Sun from the next Syzigia, or Quadrature, fo is 47", 
to the Equation required. i 


Operation, A "ZS 
Sun's true Place. += © —. 9 22 25 46 
Node firt Equated fubt. — 10 25 43 30 


Dift. Sun from (he Node, 10 26 40 16 
Double, — — 9 23 20 32 
Complement, — bg 2 6 39 28 
Now fay, 
f o ey n 


As Radius — — 90 o © ra.0000500 
To S. double Dit of O à Q 66 39 28 9.962917 
So is the greateft Equation = == — 47 1.672098 
To the prefent Equation — — 43 1635015 


This Equation is added to the Moon's Place Equated 
the fecond Time, whilft the Nodes país from. the Sun's 
Conjunétion to the Quadratures of the fame; and is 
fubtra&ted in the Tranfit from the Quadratures to Con- 
Jun&ion. And, according to the Theory, I have fra- 
med the following Table, which gives this Equation by 
Infpcétion, 


Enter this Table with 
the Diftance of the 
Sun from the Node, 
and you have. the 
Equation to be ap- 
ply'd according. to 
its Title. 


C121) 


A 'Table of the third 
Equation of the Moon. 


9 "(Signs s Signs 3 Z|Signs 3 © 
“Add “¡add A d A 


omy (es ee 

Blo ojo 4t|o-41 30 
lo ijo 4I1jo 40 29 
2|o zip 42|o 39/28 
an 5/9 43|o 38127 
4o 6|o 43|o 37126 
sio Big 44/0 36125 
610 1010 44[|o 35124 
Jo mio 4$|o 34123 
Slo 13|9 4510 32122 
Mi AA len 
10o 1610 4010 | 20 
io rro 49 le ag} 1g. 
ER el EE 
1310 2019 47jo 26417 
ra o 22|9- 4715 ¿516 
Ea Dd ha pi 
1610 2510 4119 22114 
r o 26|O Ate 20415 
18) o 27/6 47|o 19/12 
- | ———- EM Lage, Ze: 
1910 solo 4610 17 [11 
200 30/9 46]|o 16) 10 
210 3x|o 46j0 14 


o $ 
zlo 3710 Ale 6 
Ces? 


AS 
2910 4o|o 4tlo 1 
So o gijo grlo o 


on Dla palau olo 


Signs HSignst ¡Signs $ 
Sub, Sub. ISub. > 


€———————————G— E 


i 


| 
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9. To find the Second Equation of the Moons Apogee. 


pr? (as in the feventh Article hereof) if from the 
Sun's Place, you fubtra& the Place of the Apog. 
firt Equated, the Remainder is called the Annual Ar- 
gument, and in this Example is 8/. 14° 29” 55%, which 
js demonftrated from the Theory thus: 
- Let T re- ç - 

refent the : 

arth, TS 
atightLine 
joining the 
Earth and 
O;TACB, 
arightLine 
drawn from 
the Earth to om 
the Place of 
the Moon's 
Apogee firít 
Equated. 
The Angle r 
STA, the Annual Argument, of the faid Apogee == 
74? 291 551: TA the leaft Eccentricity 43319 of the 
Luvar Orbit; TB the greateft 66782.  Biffe&t AB in 
C, and on the Center C; and Semidiameter A C — C B, 
Defcribe the Circle A FB 3 and. make the Angle BC F 
equal to twice the Annual Argument 148° 597 5027, and 
draw TF, and CF, fo (ball TE be the Eccentricity at 
the time of the Queftion, and the Angle C'T F the E- 
quation of the Apogee fought. In which Triangle CTF 
are given T C, CF, and the Angle included, being the 

ompliment of twice the Annual Argument to a Se- 
micircle — 51? o 107 to find the Angle CTF, and the 
Side TE, ` 


Fig. t. 


Operation, 
TB the greateft Eccentricity 66782 
T A the leaft Eccentricity 43319 
Difference = AB — 23463 


Half==AC=CF es — 117314 TA=TC 
1 l Which 


(14) 

Which falls directly under the fecond Axiom of plain 
Trigonometty; for as the Sum of the Sides TCE CF, 
To their Difference =T A, So is the Tangent of half 
the Sum of the oppofite Angles, to the Tangent of half 
their Difference, which 'fubtracted from half the: Sum 
of the Angles, gives the leffer Angle, viz. CTF the 
Equation fought. Which in fhort is, As the greateft 
Eccentricity TB 66782, Is to the leaft Eccentricity 
TA 43319, So is the Tangent of the Annual Argument, 
to the Tangent ofan Arch, which fubtraéted from the 
Annual Argument, leaves the Equation fought. d 

Note, Add the Co-Ar. of the greateft Eccentricity to 
the Logarithm of the leaft, and the Sum 9.812019 is a 
conftant Logarithm for this Purpofe. 


Operation, 


/ 

As TB the greateft Eccentricity 66782 Co-Ar. 5.175341 

To T A the Jeaft Eccentricity 43319 ---- 4.636678 
Sor: Z, CTS, the Annual 2 Jo en > 

Argument — 14 29! $5" YO.556970 

Tor: ofthe Angle —— fub. 66 50 58 10.368989 


Rem: L,C TF, the Equation 7 38 57 ' 


This Equation is to be added if the Annual Argu- 
ment be o, 1, 2, 6, 7 8 Signs, but fubtracted if it be 
4, 45 5» 9, 10, ET, to or from the Place of the Apogee 
firt Equated, the Sum or Difference is the Place of the 
Apogee a fecond time Equated : which in this Exam- 
ple is rf: 15% 32/ 4875 according to which Theory I 
have calculated the following Table. 


A Table of the fecond Equation of the 
oon's Apogee. 


PP... um. : D p> 
5 B Signs $ Add| Signs $ Add|Signs 2 Add x 3 
pure e Saale beers me 
elo o op 28 äm 4o 16] 30 
1]o 21 4|9 42 ?0|i1 3o 5512 
219 42 9|9 56 att 20 3o] 28 
3 |! 3 lm -9 25|t1- 8- 591 27 
4|1 24 Tijio 22 fojio 56. 23] 26 
&|t--45--.7|10-34- 7T ]197 42- 43]-23 
612. 5 59|10 45 59|to 27 53/24 
7|2--26-46|ro 57  2|l0 12 oo| 23 
9|2- 47 28/11 7.29|9. 551] 22 
913 8- zim 17 18|9 36 58|-21 
10|3 28 31|11 26 27|9 1; sol 20 
U|3 48 so|: 34 57/8 57 38|19 
12]4 8 59|11 42 45|8 ap 24 18 
13|4 28 §59|11 49 51,9 14 8|17 
1414 A8 a48|xr. 56 e 3. en. 54|. 16 
1515 9 24112 - I 4017 20. 41] 55 
1615 27 48|i2 6 373. 1 3!| M 
171546 58|12 10 = 3416 ag 29| 13 
18 6 5 54|12 13 5o|6 8 35} 12 
1916 za 34/15 16. D115 40 49| 11 
20-16. 42 59|1a 37 49|5 12 26| to 
Zi Ale a8 015 4 245 BOB 
2217 18 52|12 17 56|4 "2 gof 8 
2317 36 20l18 16 als 43 7| 7 
2417 ol 14 2913 12: ni 6 
2518 19 15l12 11 318|2 40 53| 5 
2618 26 s8|ia 7 |a 9 10] 4 
27 18-42 39|ti2. rä 37:19] 3 
= 8 58.151 55 46|1 4 53| 2| 
29 19 ue Sal 48 ;.33]o: -32. 29]. 1 
Ze a8 Sin An 160. o oo| o 


CM Tee e tes 


Signs A Sub. | Signs ¿¿Sub. | Signs 2 Sub. 
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10. To find tbe prefent Eccentricity of the Moon. 


ar are in the fame Triangle TCF, given as 
before, with the Angle CTF juft now found, to 
find the Side TF, the prefent Eccentricity. Gregory 
"fron, pag. 546. y? 
Operation. 


Aug E CF Kh Raga 2... : 
sf Apog. $ E> qua i 38 57" Co-Ar. 0:875799 
To the Side CF (always 


the fame) | — Sur > > 4069354 
To f. e TCF, Double 2, RUN - 
m Aro = tu QD 19/7" teo ^r 9711874 
To Side TF the Eccen-2 | 
tricity = 245397 Sekt 465701] 


11. To find the Mean Anomaly of the Moon. 


Rom the Moon's Place the third time Eguated, 
fubtra& the Place of the Moon's Apogee the fecond 
time Eguated; and the Remainder is the Mean Ano- 
maly of the Moon at that Time. 
Operation. 

AT Aa 
From ) place the third time Equated 2 23 24 40 
Subtract the Place Apogeefccondtime Equ. x 15 32 48 


er — 


Remains » Mean Anomaly — 1 75152 


12. To find the Elliptic, or fourth Equation of the Moon. 


N the adjacent Figure make LB=LE, and join 
BE; thenis FL+LE=AP. Make'the Angle 
AFL equal to the Mean Anomaly 37° 51’ 527; The 
Angle FEL the true Anomaly, and the Angle FLE 
the Elliptic Equation being the Double of the Angle 


FB E, 
f To 


To A C the Mean 
Diflance of the 
Moon from the, 
Earth = 006000 
add GR sg CF 
4539] thé prefent 
Eccentricity, thé 
Sum is 1045397 = 
to AE the Apoge- 
on Diftance : again 
from A C 1600050 ` 
take, CE = CF. 
45397 the remain~ — 
der is 954603 == | 
Ap = EP the 
Perigeon Diftance. ` (ots di p 
Gregory, Afiron. ` - 
Vol.r pag. 389 | Now fay, 


Ae the Apogeon Diftance, to,the Perigeon Diftance: fo 
is the Tangent of half her Mean Anomaly, to the Tangent 
of halfthe true Anomaly ; which fubtraéted from half the 
Mean Anomaly, and the Remainder doubled gives the 
Profthapherefis or Elliptic Equation fought'; which is to 
be fubtragted from the third Equated Place of the Moon, 
ifthe Mean Anomaly beo, 1, 2, 3, 4, 5 Signs; but added, if 
it be 6, 7, 8, 9, 10, 11, the Sum or Difference is the fourth 
Equated Place of the Moon. 


Operation. 


An AE = — 1045397 Co-Ar. 3.98 
- ‘ n 39990719 
ToEp 2 954603 — — 5.979822 


So 1. of half Mean Anomaly 18 55 56 - 9535304 


M ———À e 


To +. of halfthe true Anomaly 17 23 37 - 9495842 


niat er nm ei 


Remains the Angle FBE - 1 32 19 
Doubled isz 4 FL E Equation; 4 38 Subtract. 


D 13. To 


CM Au 
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13. To find the Moon’s Reflection, Variation, or fiftli 
Equation... Gregory Aftron. paz. 548. 


T HE greatef Vahiation of the Moon is when the is ix 
' the Oétants/ or 4.59 diftant from the Sun, and whe 
the Sun is GR ay ge 25" in feconds 1245" ` 
Apogeumis; /— Bé Light 1984 

A — A, al 


Difference i / A 421 — — 26% 
And this Diffetence inthe O@ants is made réciprocálly as 


is this Variation in kefpe&t of the Sun's Diftance from the 
Earth, tothe Variation of the. p in tefpe&t of the O) at 
that Time. o. ée? 


Operation. ` "anm 
4 Eq. pl. > | — 2 20°20" y 
© place kees Leen 9'22 23 46 
Dit. pA O — ionni 4 27 56 16 
Double  ,——— —— 9.25, 52 34 
Complement AN == A 4 338 

Now fay, > b- ET 

As Radius —— : JOO o~ ro.00008 
Tos Double — 64 728 - 9.954119 
So O Vari. WE E =-2225 - 73.547339 
To » Vari us Axe 2003 * - 3.301449 


60) 2692 (33-22 
p This 


2 (19 A 

This Variation, or fifth Equation of the Moon, is to be 
added to the 4th Equated Place, if the Diftance of the 
Moon from the Sun be o, 1, 2, 6, 7, 85 but fubtracted if 
the Diftance be 3,4, 5, 9, ro, 11 Signs, the'Sum or Dif- - 
ference is the fifth Equated Place of the Moon, ' 


A "Table of the proportional "Part of hd 
15" Equation; or Variation of the Moon. | ` 


8. sc ote) 
90 Signo |. Sign 1 Signa Lë 
E i 3 


mmm e —— 
) 


E geck: ape. d" 


A h. 
T 29 ; 
a 28 
3 27 
4 26 
5 25 
6 24 
7 23 
8 22 
9 21. 
io || 20 
15 19 
ye 18 

5 5 
14 16 

Y5 15 
16 14 
3 13 | 
18 12 l 
19 T | 
zx 10 
21 9 
"m | 
23 
24 6 | 
25 $ | 
26 A i 
27 3 
29 1 
39 o 

a AS 


Sigo 11 Sign 10 Sign 9 


r , . 


Eu | 
Tableof the Proportional Part of the 5** E- 
quation,or Variation of the Moon, continu’d. 


5 
` ©} Sign 3 Sign 4 sigas ISO 
8 


p A da] 


, D Mi^ " MVI " Ht 


35-14 30/35 58  0|36 41 30] 30 
35.15. 5735 59 27136 42 57129 
35 17.24|36 © 54136 44 24] 28 
35 18 51436 2 21136 45 51/27 
35 20 18136 3 48/36. 47 18] 26 
ae 21- 45|36 5 15136 48 45] 25 
35.23. 12136 6 42136 50 12) 24 


35 24 39136 819136 si 39) 23 
35 26 6136 9 36|36 53 '6| 22 
ES SAI. Eo 314015433] 71 
35 29- 0136 12 39136 56 of 20 
55 30: 27|36 13 31|36 57 27) 19 
12|35 ar 54|36 15 24|36 58 54) 18 
13 |35 1332 21136 16: 51 37. o 21117 
1413534 48136 18 18/37 r 48| 16 
1513536 15136 19 45137 3 15135 
1613537: 42136 21 12137 A 42|14 
1715539 9|36 22 39137 6 9|13 
18 35 49. 56|36 24 6137, 7 36] 12 
19135 42 3136 25 33137 9 3) 18 
20 1357437 30 36 27 © of37 10 30] 10 
21|35 44: 57/30 28 27/37 049 57 

22135 46024136 29 54|37 13 24 

23135 47° 50136 31! 21137 '!4 51 

24135 49° 18136 32 '48|37 16 18 


— | L——— 


2 
8 
7 
6 
25135 50: 45136 347 :15|37 17 45] 5 
4 
2 
1 
o 


- M 
= oho oulan p lo peo 


26135. 52212136 351425377219 12 


e 

2 
8 
7 
6 
5 
4 

2 
2 
I 
[e] 


KI 
ol 
xw 
4153 | 
8| 29 
1| 28 
2. 37) 27 
31| 26 
25] 25 
19| 24 
13| 23 
$| 22 
2|*t 
56 20 
50 
44] ! 
39 
3311 
27 
21 
15) ! 
ro}! 
4| 1t 
8] ro 
o $2 
o Ar 
Q 35 
o 29 
a: 23 
PS: 
12 
6 
o 
^ 
o 


Ks 
Su 
O : i © 
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als = ^ o oO e LE CEREMONIES o P PAP ICM 
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3 38 E y? Se H TE M. A Eh oor dus. Aa ^ 
pS 
4 y ¿ + 
ole YA A €^ eb € e^ en e 06^ c6 «b «b cb cb d Ron c^ cn! nememicnom cama d 
p * Oo t-lep Ch HS dio - GK? > | 
5 i ran Geel S oe TS o AAS OP POLE SSF | 
o ub | | 2 
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A Table of the Variation or 
- 5'^ Equation. 


| siSub. | Sub. | $ Sub. | 
rari iii A ii 
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14. To find ibe Sixtb Equation of tbe Moon, 


QU? Author fixes this Equation at a mean Quantity 
2'10”. "This being known; from the Moon's Apo- 
gee the fecond time Equáted, fubtra&t the Apogeon of 
the Sun, and Note the Remainder: E f 

Alfo from the Place'oftlie Moon thevfifth time Equa- 
ted, fubtraét the Sun e true Place, and Note this Re- 
mainder, add thefe:two Remainders together, and work 
as below. ? y E 


Operation. 


Place Moon’s Apogee fecond time Equated E 13 32 48 
Place Sun's Apogee fubtra&t — | 3 81355 
Remainder — —— ^30 718 5% 
Place of the D the fifth time Equated `: 2 19 46 40 
Sun’s Place fubtradt —— ` A7 9 22 23 46 
Remainder —— — 4 27 22 54 
Remainder add Sch ——À IO 7 18 53 
Sum of thefe two Remainders — 2 441 47 
Complement — a = a5 18,15 
Now fay, 
Q (E Ee ` 
As Radius ee — » 90. E 07—I0.000000 
To Sine Z Remainders» — 85 18 15— 9.998539 
So is 2’ 10" in Seconds | - ~ir in -. 130 2.115945 
To the Sixth Equation in Seconds — - . 129— 2.112482 


This Sixth Equation is to be fubtraéted from the sth 
Equated Place of the Moon, if the aforefaid Sum of the 
two Remainders (or its Excefs above 12 Signs) be lefs 
than a Semicircle, or Six Signs ; butif itis more, it muft 
be added, the Sum or Difference isthe Moon’s Longi- 
tude the fixth time Equated, 

x5. Zo 


(3%) 
ig- To find the Seventh Equation of the Moon. 


His Equation Sir Ifaac Newron has expreffed by this 

mean Quantity 2' 20”, which, he fays, is Encreifed” 
and dimivifhed, according: to the Situation ofthe Lunar 
Apogæum 54"; thatis, if the Lunar Apogee be. join'd 
with the Sun's Apogzum, the Equation is then 2" 20" 
+ 54" = 3! 14", and alfo when it is in the Sun's Syzi- 
gias; but when it isin the Sun's Quadratures, the aforc- 
faid Equation is to be diminifhed 56^, and he makes the 
leaf! Quantity 11 26", that js 2' 2c/—54/.- But when the: 
Moor Apogee and Sun's are in Oppofition, he cannot 
determine (far want of Obfervation) whether the faid E< 
quation ‘is tó be encreafed or diminifhed. 

Therefore, from the fixth Equated Place of the Moon, 
fubtract the Sun's true Place, and the Remainder is the 
Diftance ofthe Moon from the Sun. Then fay, 

As Radius, To the Sine of this Diftance of the Moon 
ftom "the Sun, Sois 220" in Seconds 1401, 'l'o the Ses 
venth Equation ofthe Moon : which muft be fubtrasted 
from the fixth Equated Place, if the Diftance of the 
Moon from the Sun be Jeiz than 6 Signs, but added 
when mote ; the Sum or Difference is the Moon's true 
Place in her Orbit, 


Operation. - 


EC Dm 
Moon's Longitude the fixth time Equated “> I9 44 32 
Sun’s true Place fubtra& ti 9.22 23 46 
Remains the Diftance of the Dao “= 4272045 
“Mplement — A, I 23915 
Now fay, 
f o fe 
As Radius os ; 
Thor Yy: — eene O O--10.c00004 
To f. Dit. Da @ : 


Sol ona Sener uu 32 39 15—- 9.732045 
0 2/ 2c — 9 econds any TE I4I— 2.146128 


Tor A5 tbe feventh Equation fub. 75—5 14828175 


E 16. 70 


EES 


26. To find tbe Moon’ s Latitude, and the Reduction from 
her Orbit to the Ecliptic. 


prom the Sun's true Place, fubtraét the Place of the 
Moon's North Node firft Equated, the Remainder 
is called the Annual Argument of the Node. 


Operation. 
; o 4 4 
Sun's truc Place: — Ule 7 09 22723 46 
North Node firft Equated ` — ` — 10 25 45 30 
Rem. Annual Argument of the Node 10 26 40 16 
Doubled is — x 9 23 10 32 


From this Work, and from the adjacent Figure, the fe- 
cond Equation ofthe Node is thus conftruéted. 

Let T reprefent the Earth, T'S; a right Line joining 
fhe Earth and Eie. 3 
Sun: Let TA "ES" 
CB reprefent 
a*Line drawn 
to the Place of 
the DE 
fcendingNode 
Equated the T: 
firit Time ; 
and the Angle 
STA the 
Annual- Ar- + 
gument of the Node. i 

Let TA be taken in the fame Ratio to AB as 56 to 5; 
Bifle& B A in C, and on the Center C and Radius AC 
=CB draw the Circle APB, and let the Angle BCE 
be equalto Double the Annual Argument in this Exam: 
ple 135? 202 32” as found above 5 Draw "DP. then will the 
Angle CTE be the fecond Equation of the Node Afcen- 
ding. Now in the CR EH Plain Triangle TFC, 
there are known, the Sides T C, and CF, with the in- 
E 3 cluded 


(27) 
cluded Angle FCT, to find the Angle C T P the prefent 
Equation ofthe Node. Forif TA be 56, then AB (by 
the Theory) is3, and confequently AC = 12. There- 
fore TC 56 -- AC 15 = T C 57%; then becaufe all Lines 
drawn from the Center of a Circle to the Circumfe- 
rence thereof are equal, C F is alfo equal to A C — C B 14, 
andthe Angle TCF is the Complement of the Double of 
the Annual Argument 66°39’ Hi of the Node. Thisbe- 
ing the fecond Axiom of oblique-angled Plain Trian- 
gles. The firt and fecond Terms in the Analogy are 
always the fame, viz. the Sum of the Sides is ever 59, 
and their Difference 54: fo that as the Sum ofthe Sides 59 
isto their Difference 56, fo is the ‘Tangent of half the 
Sum of their oppofite Angles (which is ever equal to the 
Annual Argument of the Node) 'To the Tangent of half 
their Difference ; which fubtra&ed from halt the Sum of 
the two unknown Angles, leaves the leffer Angle CTF, 
Which is the Equation of the Node. S: 


Operation. 


As the Sum of the Sides T C -JC F Co-Ar. 59—8.229148 
To their Difference KAA 756—1.748188 
1d 


9 


So t. of half Z oppofite Angles 33 19 44—9.817961 
To £. of half their Difference — Se 58 15—9.795297 


Remains Equation of the Node x 21 29 Subtract. 


This Equation is.always to be added to the firft Equa; 
ted Place of the Node, if the Double of the Annual Argu- 
ment be lefs than Six Signs ; but fubtraéted, if more. Or 
with the Diftance of the Sun from the Node enter the 

able of its Equation (which 1 have made according to 
above Direétions) and take out the Equation, which apy 
Ply'd tothe frit Equated Place according to its, Title gives 
the true Place of the Moon’s Afcending Node. Note, add 
the Co-Ar. of the Logarithm of the two Sides, to the 
Logarithm of their Difference, and that Sum fhall be a 
eonitant Logarithm 9.977336. T ` 


T 


Ez 471 79 


ry. To find the > Inclination "e. the Limit, Gregory 
| Aftron. pag. 550. 


€ Wei Inclination of the Moon's Orb with the Ecliptic, 

when the Nodes are in the Sun's Quadratures, is An 
5935". And when they are inthe Syzigias 5? 17 20" 
therefore the greatc(t Inclination above the leaft is 17' 
45"; and according to this Limitation 1 have made the 
Table of Inclination of the Limit, which enter with "the 
Annual Argument of the Node, or Diftance of the Sun 
from the Node, which in this Example is ro f. 26? 40 16"; 
and take out the Inclination of the Limit, 12' 267. 


18. From the true Place of the Moon in her Orbit, fub- 
tract the true Place of the Node laft Equated, and the 
Remainder is the Argument of Latitude 3/2 259 21' 25%: 


19. With the Argument of Latitude take out of the Ta- 
ble the fimple Latitude, as alfo the Increment or Parts to 
be added, and referve thefirtill anon. Greg. 551. 


zo. Before we can find the Moon's true Latitude, we 
mult find the proportional Part of the Increment thus. 
As the gteateft Inclination of the Moon's Orb and Edip- 
tic above the leaft, vis. 17^ 45^. 
To the prefent Increment as found by Precept ro. 
So is the prefent Inclination of the Limit as found by the 
17, To the proportional Part of the Increment, which ad- 
ded to the Simple Latitude, as found by the 19, and it 
gives the Moon's true Latitude, 


sr, With the Argument of Latitude enter the Table 
of Reduétion, and take out the Reduction, and alfo the 
Excefs ; then, for the proportional Part of the Excefs by 
the Logiftical Logarithms, fay, . 
As the greateft Inclination of the Moon’s Orb above the 
leaft, vi. 17/45", 
Ts to the prefent Excefs: 
So is the prefent Inclination of the Limit as found by the 
17 above, / 
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To the proportional Part of the Excefs, which added te 
the fimple Reduction, gives the true. > 

22. According to the Title of the Table of Reduétion, 
apply the Reduétion to the Moon's Orbit Place, and you 
will have the Moon's true Place in the ve em as you 
may the better perceive by tracing the following Ex- 
amples. 


The 
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The firt Example of the Sun and Moon's Place. 


————————— — "TA 


Equal Time Long. O | Anom. © 


ae Te J: Qa e ut | y $ 
Anno 1729 | 9 20 56 32; 6 12 42 3] 

January 1 oa 59 8 

Mean Mor. | 9 21 55 40, 6 13 41 45 Anom. 

Equat, add 28 6 9 21 55 40 Long. fo 

OQ true Plac] 9 22 23 zél 38 13 55 APOG 


Apog. D.| Node jp. 


f Kerg D) Tos ut d D 6 4 
Anno 1729 | 2 I0 19 39| 1 7 42 2o|to 25 48 59 
January x gto 355% crean 3 ul 


Mean Mot. | 2 23 30 14| 1 749 re 25 45 48 
1 Equation SALES + 450 — 218 
D Equated 1| 2 25 27 23) 1 353 51 lo 25 43 3o| Node Equat, 
2Equaionf|  — 2 gek 7 38 5719022 23 45|Sun's Place. 


DEquated 2| 2 23 25 23| x 15 32 48lro 264016 à Q&Q- 

3 Equations}  — 45|9O22 23 46| 9 23 20 3: Double. 

D Equated 2| 2 23 24 40| 8 14 29 55| 2 6 39 28| Complement 

Mesa EA 428 59 so|— 1 21 29/2d Equa. fub. 

3 Equated 4| ze 20 2| 1 x oo tolio 24 22 11 Nod.true PI, 
WIIURIMCINUENIG TUEOMMOUMNSD Vas ama EELER mm 


5 de — 3522 Eccentricity `  — — 45397 
D Equated d 2 29 46 49|Mean Anom. == == 1/72 ett sa" 
6 Equation f.|— ..* Inclination of the Limit. — — 12 26 


pinherOrb|2 19 43 16|P*cefs. —. "r^. — —— — 36 


NorthNod. f. 10 24 2? 1|As the Greateft 17/45" Co-Ar. 4709 

Arg.Latitud.| 3 25 21 rs|To Increment 16 1 — — 5736 

Tr Lat. N.D. 4 41 50/80 Inclination 12 26 — — 6836. 
X “ho Vo Increment 11 13 — -— 7288 


ETTE 


Example 2. 


Equal Time Long. ©, | Anom: O: ; | 
owe + ail Se Ba Ee. E 


Anno 1729 9 29 56 T 6. 12 42 37 


January 2 pe 58 1 I 58 1j 

Mean Mot. 922 22 $4 S 6 14 40 $4|Anorà. 
Equat. add | 39 $] 922 54 49) Long. fe 
Q true Plac. 9 23 24 54 3 8 13 55! Apog.. 


7 A | Ef: 
Ánno 1729 | 2 10 19 39} t 
January 2 26 21 10 
Mean Mot. |3 6 40 49] 1 
1 Equation |— 39 3 


PEquared d 3 e 37 46| 1 ode, Equat. 


2 Equation f.]-— LIH 9023 3 24 54/9023 24 S9 34 Sun's m 


JEquated2| 3 6 2| 8 15.24 alto 27 44 43/0 à 
3 Equation f|— 33 P. 5 A 48 41925 29 26|Dou oie 
) Equated 5 ^3 6 35 10,029 11 56] 2 4 50 34|Complement. 


ET 1 16 43/= 120 "bd Equa fub. 


4 Equation f; 3 
32 d 15. 15 17 55'1o0 24 zo 16] Nod. true Pl, 
3 3, __—_—_—_———— 


D Equated 4 
5 Equation f. 


4 34 
D Equated ad 3 2 14 58 


3 6351 
— 35538 
3 239 
ET 2 ———-——- 


3 Eccentricity. — — 45133 
Mean Anom, — = -— 121: 1735 


$ Equation f.|— 25 Simple Lar. — — — 35621 
J'Equated 6| 3 2 12 $3|Inclination — — -~ 12 43 
Equation (| 51 Increment! == — = — 33.58 
Ainbee ol 3 212- 2|Excefs ` — E o 46 


A FORES ah = er RR 

ne dk = Sa 2o 10 As the Greateft 17 45" Co-Ar, 4709 
e titud| 4 7 55 3t] To Excefs — o 46 == — 18935 
Tr. Lar N.D) 4 6 22/50 Inclina — 12 43 — — 6738 
Reduét: add icd 6 53| To Excefs add 0 33 € == 20352 
Eclipt. Place! 3 7, 3 Z 18 55 
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SECTION I. 
A Problem of the Sphere. 
GIVE N, Two Altitudes of the Sun upon. an Azi- 


muth, with the Time between: them, to find. the 
Latitude of the Place. LES yit 


Example, Suppofe July 17, at 102 in the Forenoon, 1. 


. obferve the Sun's Altitude 52% 59' 5 and at 2 inthe After- 


noon the fame Day I obferve it 49" 515 What is the 
Latitude of the Place of ObServariong CHEER 
n the following Figure, reprefents the Time a 
Place of the firt Obfervation, B the fecond, P the None 
Pole, Z the Zenith, in which Triangles are given, AP 
70° 58’ the Complement of the Sun’s Declination, OP ite 
Diftance from the North Pole, at the Time of the firi 
Obfervation; BP 71° 1! the Sun’s Diftance from the 
North Pole at the Time of the fecond Obfervation, with 
the included Angle at P, 7%. APB, 52° 30’ the Time be- 
tween the two Obfervations: Alfoin the Triangle AZ B 
thereare given AZ37°x’ the Fig 4. : 
Complement of the Sun's P 
Altitude, or its Diftance 
from the Zenith at the 
Time of the firt Obferva- 
tion, and BZ 40% a the 
Complement of the. Sun's 
Altitude at the Time ofthe 
fecond Obfervation, to find 
Z/P the Diftance of the 
Zenith from the Pole equal 
to the Complement of the 
a of the Place of | 
bfervation, But before we can find ZP, we muft fin 
the Side AB, and the Angles at A and B. This iem 
be effected two Ways; firf as I have fhewed in Pro- 
blem 
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blem 16 of my Dostrine of the Sphere; The other Way 
18 Wrought by the verfed Sines, as I fhall Mew following. 
Firftin the Triangle A P B, tofind the Side A B. This may 
be done by letting fall a Perpendicular from the Angle A 
upon BP, as AC; orelfe BD from the Angle B upon 
the Side: A p, for both will produce the fame Thing, ` 


Operation. 

Or Ze ; 
As Cz. PB —— JE Le 95365619 
To Radins 90, - OT-Icto00c00! 
So Cf. 4], DPB. - 52-307 9.784.447 
Tot, DP - - Sub. 60 32—10:247856 
From AP ——— yo 58 
Remains A D. —— 10 26 
ASC- DP —— 60 32 Co-fr. sent 


To C/ AD — 10 26 - - = - 9.992759 
To C, BP —— 71 Leen, 9.912275 
ToC AB —— 49 26 - - - - 9.813142 


Or by letting fall the Perperidicülar.A C. 


De 
AsC AP —— 30.58 -- 9.537792) 
'To Radius 99 © - - To.000000 
SoCf L APC — 5230-- 93784447€ - 
Tor. P C. Sub. —— 60 28 = - 10.2466557) 


From PB 2I5 X 

Remains'C B == 10 33 

As LCB ——/ 60 28 Co. Ar. 03072423 
To C CB. ——' 10 33 + - - - 9.992596 
SOC AP —— 79-58 ---.-9.513315 
To C/. AB — ^49 26 ~ = -- 98132132, 


Secondly, by the "T'ables of Verfed Sines. 


To folve this Cafe without the Help of the Perpendicu- 
lar, has been long (ince hinted by Gunrer, Speidel, Golli- 
brang, and Collins: (fee Colias Sector on a Quadrant 
Pag. 88.) and fince them by Sir Zonas Moore, Harris, £6. 


» 


^ Rulz. 
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— Rule, 


As the Cube of the Radius, Is to the Rectangle of the 
Sines of the Comprehending Sides: 
Sois the Square of the Sinc of half the Angle: contain'd, 
To halfthe Difference of the verfed Sines of the Third, 
and of the Ark of Difference between the two including 
Sides Which is thus: ~~ 

Double the Logarithm Sine of half the Angle given, 
and thereto add the Vx adir Sines of the contain'd 
Sides, and from the Left-hand of the Sum, dafh out or 
reject 3, for the Cube of the Radius, fo there refts the 
Logarithm of half the Difference of thofe two verfed Sines, 
which half Difference doubled and added to. the verfed 
Sine of the Difference of she Logarithms of the containing 
Sides, gives the N. verfed Sine of the Side fought. 


Operation. 


ei , Shalf==26° 15" 
Given Angle A P B 52? 30 Double Sine I9.291412 
"n : AP .70 58 - Sine —  .9:975583 
Given Sides BP EE Sine — 9.973713 


Sum is of —— 10 A — 9:242 708 
Natural Sine of - To 4 is 1747959 
Doubled E e ege, 3495838 
Diff of the Sides ^ o 3 Verfed Sineisadd. - - - 4 
rod o 


SumisN,Vebdf. 49 26 —Side A B -. 5495882 
Secondly, for the Angle ABP, 


Zär 4 . 
Asf. AB - - 49 26 Co-Ar. 0,119387" Or it- may be 
Tof.Z. APB 52 30 - - - - 9.899467 f found by the oth 
Sof. AP, — 70 58 - -- - 9.975583Problem of my 
) —— M Do&rine of the 
Tof ZABP 80 51 - - - - 9.994437 Sphere, &&c. 


2 
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3. Fer the Angle B A P. 


As AB 499 26' Co-Ar. 0.179387 
Toj9z APB 52 36 =--- 95463 
Sof. PB — gr r---- 9975713 
Tof.L, BAP 80 57 7 - - - 9.994567 


4. For the Angle ZA B. By Prob. y. of my Altron. 


Side fubtend, the required Z ZB 44° o AB 49 26 
220 4t AZ on I 


T rper 
- MATES 

Z 26 17 à 6 YA 
X 13 52 

KAZ 37° 1''Co-At. 0.220369 * 

[AB 49 26 Co-Ar. 0.119384 

f: Z 26 17 --- - 9.645218 

Ja Lä 52 ---- 9.379601 

Sum A—— RAE del 

Sine —- 28 48 9.6527875- 


Double is 57 56 Z. ZA B fub. 
BAP Hoen trom 


ZAP 23.21 Rem, 
5. For the Angle ZB A. 


Side fubtending the required? ,. m dir. 
AngleisAL — — § 37° e e S 
5 18 pA B A 49 (26 
& 4 58% = 
X5 17 
Ziy-9 54 36% 
X 13 52 
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RS e 
SBZ 4o 9 Cor. -- 0.190581 «The three Angles 
FBA 4926 Co-Ar. - - 0.119387/at the Zenith are 
SL - 23 9----- = 9594547 Sthus ; 
LX - 13 525----- 9.379601 AZP 1439 of 
Z of the Logarithms - - 19.584114 \BZP 132 56 
Sine ol 26 1------ 9.642058" AZB 84 4 
Double 52 2 =Z ZBA. RE 360 00 
ABP 86 cr Proves the work right. 
ZBP 28 49 


6. Laftly, for the Side Z P, being the Complement of the 
Latitude of the Place of Obfervation. 


Asf. ZPB 30° o Co Ar. 0.301029 


Tof. — ZB 40 . 9 ++ £- 9809419 
Sof. LLBP 28 49 - - - - 9.633055 
Tof — ZP 38 z6 ---:* 9.793503 
From — 92 0 


Remains —— 51 34, the Latitude of the Place North. 

And thus may the Latitude of the Place be found with- 
out the Meridian Altitude, by taking thé Sun's Altitude 
twice in the Forenoon, or twice in the Afternoon 3 or by 
the Meon alone, or by the Moon and any Star, or elfe b 
the Altitude of two fixed Stars or Planets, for their Dit- 
ference of right Afcenfions Shall be the Angle at the Pole : 
and then the Things given and required in the "Triangle, 
arc the fame as above, which needs no Example. 


SEU T. My 
The Ufe of the Tables of the Satellites of Jupi- 


ter gud Saturn. 


^L HIS Part of Aftronomy was entirely unknown to 
the Ancients, till about the Year r6ro, when Gaa 

(heus in Italy Breit difcover'd that Suptier was 
inviron'd with four Moons or Satellites; and in Germany 
by Simin Marius, by. Help of the Telefcope, without 
which, 
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which, by Reafon of Fupiter's Splendor, and their fmail 
Diftance from him, they are not to be difcerned. Thus, 
they being difcovered, it put our Moderns upon examining 
their Motions, and framing a Theory, which is now {ufh- 
ciently done ; and JL en now (when Jupiter is not too 
neat the Sun) fhew them upon Demand to. any one that 
is minded to be fatisfied of the Truth hereof, ` The Cir- 
cum-faturnials are in Number Five, which by reafon ot 
their great Diltance from the Sun, and the Smallneís of 
their Bodies, are not to be feen but by the Help of very 
long Teléfcopes ; the diligent Caffíni was the firit that 
faw the 1, 2, 3and-5 Satellites, with a Teleícope of 
17 Feet, about the End of Oéfobez in the Year 1671. But 
the 4th of Saturn’s Moons was Brit difcover'd by Mr. 
Hugens, Anno 1655... Thefe Satellites of Jupiter, as well 
as of Saturn, are called Secondary Planets, Moons, or 
Concomttants; for they conftantly keep clofe to their re- 
{peftive Primarys, and always attend upon them in their 
Circulations round the Sun ; and in the mean time each 
of them performs his proper Revolution round his proper 
Primary: The Earth indeed has only the Moon to keep 
her company, yu who) never forfakes ber in her annual 
Courfe round the Sun; and while fhe attends upon us, 
fhe performs proper Circulations of her own round the 
Earth, in the Space of near.a Month, ` The. Satellites of 
Saturn have alfo been feen in England by means of that 
Telefcope which was given to the Royal Society by the 
Dutch Altronomer, Mr. Hugens, whole Length is 125 
Feet, by which nearly a perfe& Theory. of their Motions 
are fettled; and from thofe Obfervations and Theory, 1] 
have formed thefe Tables of their Motions. To thefe Sa- 
tellites belong peculiar Phenomena, which are thefe: 
1. That they cannot be feen with the naked Eye... That 
they cannotalways be feen by them that look at them 
thro'a Telefcope. 3. They always appear in a right 
Line with their Primary, fome to the Right, and fome to 
the Left-Hand. ; at other times, all to the Right, or all to 
the Left-Hand. 4. That they are continually changing 
their apparent Diflances from their Primaries, feeming 
atone time to be near, and at another time further remo- 
ved. 5. Thatasthey are viewed by usfrom the Earth, 
they Leem to go fometimes to the Eaft, and at otber 

times 
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times to move to the Welt. 6, That when yow look at 
them with two convex Glaffes, they always appear on the 
contrary Side of their Primary to” what they really are. 


J- That Regard is to be had to the different Situation of- 


the Earth, and the Place of the Obferver, from thefe 
Phenomena of their Places 5 for fuch a Phenomenon is 
fooner feen when the Earth is-nearer to it, than when itis 
removed from it. See the Theory of Zupitey in my Sy- 
ftem of the Planets, demonftrated Plate ic. Figure 4. 
8, That when } is inthe Nodes of the Satellites MA 21°, 
the Sun is in the Plane of the Ring, from thofe Places; 
therefore the right Afcenfion and Declination is computed, 
9: As far as can be difcovered by us at fo great a Diftance, 
the Orbit of thefe Satellites appearing little or nothing ec- 
centric; and by comparing the Periods oftheir Motions 
with the Periods of our Moon round the Earth, and the 
Periods of Jupiter and Saturn with the Period of the 
Earth round the Sun; the Inequalities in the Motions 
of thefe Satellites, may be deriv'd from the Inequalities in 
the Moon's Motion defcrib'd above in her Theory. 'Thefe 
being their chief Phenomena. 

We well know that the Motion of thefe Satellites are 
difturbed by the Sun acting upon them, and alfo by each 
other's Attraction, and by the Attra&ion of their Superi- 
ours or Primary Planets; butthefe Things being more 
phyfical than altronomical, 1 Shall not trouble my Rea- 
der with them at this Time, but refer them to Sir Lfaae 
Newton's Philofophy, and Gregory’s Elements. 

The third Satellite from Jupiter is of the firt Magni- 
tude, the firft of that nextto his Body is the fecond Mags 
nitude, the fecond Satellite is of the third, and the fourth 
or ouemoft is of the fourth Magnitude. By thefe Diretti: 
onsit wil not be difficult for an Obferver to diftinguifh 
one Satellite from another. And the Hugencan ot fourth 
of Saturns Satellites, is the greateft of his Guards. 

As the ) (the Earth's Satellite) is carry'd round the Sun 
along with tbe Earth in a Year, fo are allo the Satellites of 
Jupiter and Saturn carry'd round the-Sun in the times of 
their refpective Revolutions of their Primaries. And for 
a Demonitration hereof, I have framed the following Dia- 
gram after the Nature of my Lunar Inftrument, which 
will make their Motions very plain and cafy 5 in which 

let 


let $ reprefent the Sun, A the Earth's Orb, B Fupiter's 
Or , divided into the 12 Signs of the Zodiack, the Index 
C is moveable, and lieth under the Orbs of the Satellites, 
and terminates at D, on which Fupiter at D moves round 
the Sun, and carries his four Satellites along with him 5 
the outmoft Circle from Jupiter at D reprefents the Zo- 
diack marked with the 12 Signs thereof, which 1 call ~ 

9- 
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Zodiack of the Satellites, and the other four Circles with- 
in the Zodiack are the Orbits of the four Circum-jovials, 
defcrib'd at their proper Diftances from Fupiter's Body, 
as marked with 1, 2, 3, 4, and are (when made as an In. 
ftrument) moveable Circles of fine Card, &&c, DE re- 
prefent Fupiter's Shadow, the Conical Point at E. is al- 
ways diametrically oppofite to the Sun, into which Shadow 
every one of thefe Circum jovials arc immerfed almoft eve- 
ry Revolution. And as Jupiter by his Heliocentric Mo- 
tion is carry'd round his Orbit, which is always im Con- 
fequentia, the Vertex of the Shadow at E lieth in a right 
Line with the Index S D, and tlie oppofite Degree to the 
Heliocentric Place of Yupiter upon the Zodiack of the 
Satellites muft be fet tothe Line S C upon the Index 
SCD. If this Projection be drawn according to this Di- 
rection, and pafted upon a Board, and the Index S D be 
the Radius of about e or y Inches, and the ret of the In- 
flrument proportional, and a Thread from 8, and another 
from/D, it will very juftly reprefent unto you the Motions 
ofthe Earth, Jupiter and his four Satellites; The like 
mar be made to reprefent the Motion of the Earth, with 
Saturn and his five Moons. 

The greate(t Latitudes of Fupiter's Satellites from the 
Line of their utmoft Elongations, pafling thro’ Fupiter*s 
Center, I flate in Semidiameters of Jupiter, thus, viz. 
of the firt 3. of the fecond the fame, of the third 3, and 
of the fourth and outmof 12: This Latitude of the fourth 
caufeth it to pafs by 7ufier, without falling into "his 
Shadow, two Years in every fix, 

Alo Saturi's Moons, befides that they cannot be feen 
but by very long Tubes ; the Plane of the Ring in which 
they are moved, isat fuch a Diítance from the Plane of 
the Ecliptic, that itis very rare that any of them falls 
into the Shadow of Saturn: which holds true mof efpe- 
cially in the two remoteft, whereof the Hugenian Satellite 
is one, whofe Place I fhall fhow how to calculate by and 


by. 
PR E- 
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PRECEPT L 


Shewing how to calculate the Diftances of Jupiter’s Satel- 
lites, and to difliaguifb oue from another. 


M* Defign ishere only to fhew the ingenious Obfer- 

ver how to find at what Diftance from Fupiter 
each Satellite appears, that fo he may not miftake one 
from another, 

1. From the Tablesin my compleat Syítem of Aftrono 
my to the given Time, calculate the Heliocentric Place of 
Jupiter, asis there fhew'd, from which fubtra& the Ra- 
dical Placo-3 f-r5%22' 57", and referve the Remainder 
till.anon. 

2. To the fame given Time, that you found Fupiter's 
Heliocentric Place to, colle& the middle Motions of the 
Satellite from its refpective Table into one Sum, to which 
Sum,-add always (after the Radix 1684) the Difference 
between the Heliocentric Place of the Radix, and the He- 
lioceritric Place at the given Time juft now referv’d 5 this 
Sum is the Place ofthe Satellite at the given Time, to 
anfwer our prefent Purpofe, From which Place of the 
Satellite, fubtra& the Heliocentric Place of Fupiter at the 
given Time, what remains is the Diftance of the Satel- 
lite from Zwpiter ; with this Diftance enter the Table of 
cach Satellite’s Diftance from. 4 under the refpe&tive Satel- 
lite, and there is given its Diftance from the Center of Fun- 
piter in Semidiameters and decimal Parts. Here note, That 
if the Diflance of the Satellite from Jupiter be lefs than fix 
Sigos, ir is then in Confequente of Jupiter; but if the 
Dillance be “mote than fix Signs, it is in Antecedence 
8S.the faid Table will more fully direct you. 7 


D 


Example, 


Anno 1128, December 16498 1' 480, Tobferved with my 
133 Feet Tube; and two convex Glatfes, the 2d 3d, and 
4th of Fupiter’s Satellites (the firt being at that time 
eclipfed) how were they by my Satellite Tables?» ` 


G O (ës 
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Operation. 


Egual Time 


2 TER 

1728 | 1 26 56 
Dec. 16 Biff.- 29 10 48 
H. 9° | X 
"a : 

ee A 
1 48 
M. Mot. | 2 26 8 5] 
| 


Equat. add, 
X Helio. |3 ss 


Radix fub. 5 13 22 57 
X ¿Radix 9 18 11 5 


Equal Time|Satellite 1, [Satellite 2. ¡Satellite 3. (Satellite 4. 

S D H 7 o + SE o 4 p" 
2 81554 6 27 46 51| 3 24 19 14 
Decemb. | 817532 1|1212234| 7 8 192911 26/57 38 
Daysi6 Bili 7 75354 911 57 23| 4:13:59 12 51740 
Hours 9 2161638|1 759 3| 185016 8 329 
Min, 1 $ 29 413 2 6 54. 
Seconds 48 6 47 3.25 X 40 43 


— 


— — — 


1728 1t 2 99 =1 


Sum — | 51436 50] 0 19 42 30) 7 8 59 49| 4 4 39 38; 
X à Radix| 9 18 11 58| 9 18 11 58| 9 18 11 58| 9 18 11 58 


Satellite 302 48 48|110 7 $4 28) 4 27 11 38| 1 22 51 36 
X Helioc. | 3 13455| 3 134553 13455 3 134 55 


—— — | X —|M—— —À — | ma ——À — — 


Diftance. | o 113 531 7 619331 ! 25 36 43110 21 16 41 


Hence, it appears by the Calculation, that the firft Sa- 
tellite was at the time of the Obfervation in the Shadow, 
becaufe its Diftance from Jupiter's Heliocentric Place 
was lefs than the Semiduration or Half-Stay in the Sha- 
dow 99'19' 22", and fo of the other three, 

The 2d and 4th were in Antecedence, and the third Sa- 
tellite in Confequence of Jupiter : But appear'd on the 
contrary Side of him, for the, Reafons above given. 

1 
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2. The Satellites of Sarurz may be found, as I have 
fhewed in Jupiter's, with this Difference only, that as 
Fupiter's Satellites are immerfed into his Shadow, and 
Saturn's feldom are, that you work with Saturn's Geo- 
centric Place, and you will have the Diftance of his Moons 
from him, and alío from each other ; however, to fatisfy 
the Curious and more Inquifitive, 1 fhall here fhew the 
Method of Hugens, imptov'd by Dr. Halley, in the Philofi 
Tranfatt. : 

a. By the Sth Precept of my Compleat Syftem of Afiro- 
nomy, find the true Geocentric Place of Saturn to the 
time propofed 5 from which fubtraét always the Place of 
the Apocronion (as they call it) 11 f 20% 23 480, the 
Remainder is the Diftance of Saturn from the Equi- 
nox of the Ring. To which Place or Remainder, find 
the right Afcenfion and Declination by the 2d and 3d Pro- 
blems of my Book before cited; only here obferve, that 
you make Ufe of 31° for the Obliquity or Inclination of 
this Satellite, inftead of 25? 29”. 

2. To the Right Afcenfion thus found, add the Place 
of the Apocronion r1/:20?23'48", the Sum fhall be the 
Longitude of the Satellites Apogeon 5 then fay, As Ra- 
dius, to the Sinc of the Declination (found to the Obliqui- 
ty 31°) So is 8, To the greateft Latitude in Apogeon or 
Perigcon in the Parts of the Semidiameter of the Ring. 
Orfo is 18, to the Parts of the Semidiameter of Sarary's 
Globo. 

3. To the given Time collect the middle Motion of the 
Satellite, and from it fubtraét the Place of the Apocroni- 
On 11 202348, the Remainder will be the mean Ano- 
maly; with which, in the Table ofthe Moon's Equation 
1n my Compleat Syfiem of Afironomy, take out the Equa- 
tion anfwering thereto, and the Half thereof added or 
fubtra&ed to or from the mean Motion, according to 
the Title of the faid Lunar Table, gives the true Mo- 
tion Of the Satellite, from which fubtra& the Apogeon 
as found in the laf Precept, and if the Remainder be 
more than fix Signs, the Satellite is Occidental ; if lefs, 
Oriental : Then as Radius, to the Sine ofthe Remainder, 
fo is 8, to the Semidiameter of the Rings or 18 to the Se- 
midiamiter of h Globe, that the Satellite is to the 
Eaftward or Weltward ofthe Center of Satura accordingly. 


a 


EI d do 
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, 4 As Radius, to Co-Sine of the faid Remainder, fo is 


Precept 2. to the Latitude fought. Example, 4110 1657 
OI Ney i E Ji LV Se 7» 
May 19, New Stile, about 10 at Night, Me. Hugens ob- 
ferved the 4 Satellites very near to D on the Weülern 
Side, and very little above the Line of the Anf, 


Operation, 
Anno 1657, May 9* 9^ 40 P, M. at Loudon. 

' TE o L p 
Saturn's Geocentric Place a e 28 33 .8 
Apocronion fub. ——— —— 11,20 23 48 
h ab Equinox of the Ring See O NT £g oro 
Right Afcenfion anfwering aii 6 7 1] 0 
Place Apogeon —- — 5 27 40 48 
Declinat. South —— ms 4 2 T 


Greateft Latitude in Apog. £5 


Radix  —— —— 168r 1Y o 48 56 
Mot. for Years fub. — 024 8 29 35 15 
Remains the Radix —— 165] 4 Y 13 At 


May == 


Days 9 6 23 91 35 
Hours9 -— 9 27 59 
Min, 40 ~ 37.38 


M. Motion 5 12 44 5] 
Apocr.fub. TI 20 23 48 


E 
Anom. FELZL O 
Equat. fub, 18 25 
Tong. Satell. 5 12 26 34 
Avog. fub. 5 27 40 45 
Rem. ^ rr i4 45 46 Occident. 


Comple. o 15 14.14 Before the Apogee, 
True Latitude North ;25; Parts of the Ring. 


Here 


ne ereateft Eatituds from the Line of the Anf, found by ` 


` 
] 
i 
o 
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Here follows @ Catalegue of the Obfervations from which Y 
confruéted thefe Tables of ibe Satellites of Jupiter and 
Saturn. 


4n 1657, May 19, N. S. about ro at Night, Monf. 
Hugens, with his long Glaffes, obferved the 4 Sa- 
tellités of Satura a little above the Line of the Anfz, 
and very near to Saturn on the Weftera Side, that Planet 
was then in TR 289 53’ 8” 

Auno 1658, May. 11, N.S, at to P. M. Mont Hugess 
obferved the fame Satellite a little to the Ealt of Saturi, 
and on the South-fide of him. 

Anno 1659, March 14, N.S, 12" P. M. at the Hague, 
Monk. Huygens obferved tlie 4th Satellite about one Dia- 
meter ofthe Ring under Saturna: but itiwas gone fo far 
to the Weftward, that he concluded, that about four 
Hours-before, or 7" 4o'at London, it had been in Peri- 
. go, 

Anno 1659, March 22° rot 45! P. M. this Satellite was 
a whole Diameter above the Line ofthe Anfx, and the 
Perpendicular thereon fell nearly upon the Extremity of 
the Eaftern Anfz. 

Anno 1682, November 155 13^ P. M. Dr. Halley oblerved 
Saturn’s ath Satelite in Perigeo on the North Side of 
him ; and a Perpendicular letfall from it on the tranf- 
verfe Diameter of the Ring, fell upon the Middle of the 
dark Spot of the following Anfx. 

Again, November 219 16" 15" P. M. this Satellite was 
on the South Side, the Perpendicular on the Line of the 
Anfe fell on the Middle of the dark Spot of the Weftern 
Anfe; ad the fame Night at 19", the Perpendicular fell 
precifely on the Center of Saturn; it was now in Apogao. 

Anno. 1683, Fan. ag, at 8 at Night, he obferved this 

atellite in Apogeo, the Perpendicular on the Line of 
the Anfe fell exactly on the Weftern Limb of Ñ, and 
at 9^ 30 the faid Perpendicular fell within the Globe 
more than half Way to the Center, and diítant from the 
Line of the Anfe towards the South, about one Dia- 
meter of the Ring. 

Anno 1683, Feb. 94 gh yo! P. M. this 4th Satellite was 
in Apogeo, and about one Diameter of Sa/urg's Ring to 
the South. Anno 
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Auno 1714, April 42 21% 30 N.S. Mont Gafni, at 
the Royal Obfervatory in France, obferved the innermoft 
of P Satellites in its inferiour Conjun&ion with Satura, 
he was then in 1R 5° 25/32" by my Tables, and the fame 
time the fecond Satellite was in its fuperiour Conjun&tion 
with Saturn, 

Anno 1714, M. Caffini eblerved the third Satellite of 
Saturn, April 49 xc^ N. S. to have newly pafs'd its infe- 
riour Conjunétions with Satura, and a Perpendicular from 
it fell on the Extremity of the Weftern Anfz, fo that 
at about 5^ P. M.it was with the Center of Saturn then in 
M eg 27’ R, and confequently the Satellite was in X 5% 
27% 

f Anno 1715, March 25* x zA P. M. M.Cafini obferved the 
Hugenian or 4th Satellite in Apogeo, and did immerge 
behind the Body of Saturn, he was then in m 20? 5* 35" Rc. 

Anno 1714, May et, xa^ P. M. Gaffiai obterved the 5th 
or outmoft Satellite in its fuperiour Conjunction with 
Rh he being then Retrograde in MR 4? 32’ 45". 


ena 318, April 214 10” A, Mr. Pound at Wanfted, by 


Help of the Royal Society's 125 Feet Glafs, obferved the 
ad and 4th Satellites of b in Apogzo, a little paft their 
Conjunétion with Sgzurz. The firft was Northward of the 
Line of the Anfie ; and therefore in the Apogeon Semicir- 
cle diftant from the faid Line 3 of Saturm's Semidiameter, 
and about a Semidiameter of the Ring from the Weftern 
Anfz. : 

The 2d was a very little Southward of the Line of the 
Anfe (and therefore in the Perigeon Semicircle) above a 
Semidiameter of the Ring from the Weftern Anf,- The 
3d, rit and zd, were in a ttreight Line, 

And, April z2% 11” 5/ P. M. the four innermoft Satel- 
lites were all Eaftward of b, the 2d and 4th in the Apo- 
geon, and the rft and 3d in the Perigeon Semicircle: The 
sth or outmott Satellite was at this time near its greateft 
Elongation Eaftward. 

The Tables of the Satellites of Jupiter 1 have deduced 
from the Obfervations of Mr. Flampfed, confirmed with 
abundance of my own. A 
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A "Table of the Mean Motion of the Moon 


A o 
Years Long. >. Apog. Ð. Node y. 
DT dl Á— — —————— — — À— 

gg Lt EC x rg. am 


1681| 6 * 45 558 4 29 45) 5 24 13 35 
1682/10 TE 8 58|9 15 9.35|5 4 53 52 
1683| 2? 20 32 IjO 25 49 264 35 354 9 
3 
A 


168416 29 55 Ajo & 29 18 26 14 26 
1685|11: 22 28 42| E 17 15 49 6 51 32 
1686| 4. E- 5t 45|2 27 55 39 2 17 3x 49 
1687| 81114 4814. 8 35 291 28 12 6 
1688| o 20 37 515 19 15 2o|x 8 52 23 
1689| 5 13 13 30|7 o 1 510 19 29 29 
1690 | 9 22 34 3448 10 41 420 0 9 46 
1691| 2. X 57 38|9 2h or 32/11 10 50. 3 
I 
o 
I 
3 


1692| 6 1x 20 gail 2. Xi 23llQ 21 30 20 
1695|]11. 3 54 21 12 47 5410 2° 7 26 
1694| 3 13 17 24 23 27 45|9 12 47 43 


1695 22 40 2713 4 7 35 8 23 28 o 
1696 2. 3 31 4 14 47 26) 4 a 


7 

o E 

169714 24 37 34| 5 25 35 57 
1698| 9 3 48 
1699] 1 33 23 17| 9 16 53 38 
1;00| 5 22 46 21 9 27 35 28 
lor fro 15 20 out 8 20 O14 27 23 20 
17021 2 24 43 ao 18 

1703] 7 4 6 ar 29 39 493 18 43 54 
1704 |11_13 29 9 10 


165 di $44 45217 5:2] 2305 1-2 
ee 8 15 25 so|ó 1 45 52| 1 20.41.34 
£o. 24 48.531 a vo 2640) te 1H 41 
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HT able of the Mean Motion of the Moon 


52 att 22. 59 
OS EA T4 5I zait 3. 19 


1711) 6. 15 zt 49| O 25. IX. due 13 en 48 


1712]10 24 34 45) 5: 55 36| 9 24. go 


oul" 26 51 2714. am 58 15. $3 28 
17113|]0 6-14 31) 6. 1. 51. 49) 72> 26) 32 
1116 |a NAS AY: 4000. — 318 


A H 


17179 8 Ir 1518 29 24 12| 6 27 55 
1718| 1 17.34 1910. 10. 4. 2| 5. 28. 35:00 
1719|.5.:26 31, 23|T 20.48 31/579 715 43 
1720|10 6. 20 291 1 23. 43 "um $5 
172112. 28. 54. 5| 2 12° for 15| 4 o 33 
paa PEU eR (Pe) EE 
3723 |11 17 4o 3 53:29 56| 2 21 33. 
17241 3. 27. 3: 146.14: 9. 46 2. 2 33 
1132 [52 19:36. 38 Jo SEA 
172610248. mm 55/9. 5. 36. Doan, 51 tQ 
1727) 5.8 22` 5010. 16 15 solo 4031 
17281 9 rj 46 agr 26,55: it as drj 
1729| 2:10. 19. säit 7. 42 Site 23 48 59 


730] 6.19 42 42| 2 18 21 rolo- 6 20 16 
äm 29 5 463 29 2 E 12. 9.3 
173213. 8. 28. 50] 5 9: 41 pu 9. Si 49 50 
1733) 8. 1.2 29| 6-20: 28. 29318: 8 26 56 
17341 o 10-25 3318 1 da as rg ARP e 
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in Years Current, 


Years] Long. y. Apog. D): Node y», 


6 29 47.30 


1736; 8.720 11 Au 2 2 sal 6 10 27 Ai 
PESE 21 45,20 3.14 26| 5 21 A 55 
1759]-6 «1 ..8- 24 13 34. 1615 1 A5. 10 
175941! 10 1212 24 3% "Ee 


e ; 3 DA 5 44 
ud: TR Si? mcg ee 
174.1 12 28 10 2 3.242. 50 
194211 21. 51. 13 2 

1743 |. 4 I IA 17 


U249|-I-4 Au ta 59|r0..28. A8 32 


46 | i [15922 — Zb 
1747) 9. 21-57. s| 1.20. 6 13r. 7 41 21 
17481 2 1 20- 8103 *o 36 Biro 18 2r 38 
17491 6 25 53 47) 4 11.32 34|9 28 58 44 
1750311 3 16 4g|5 22 12 2409 eel 
1751] 3: 12. 39. 54 7 2.52 35/8. 20 19 18 
Eu isde. m3) 36.3 313, 0. 59,35 
135310. 14. 36. 36| 9 .24 18 39| 7- 11 36 A 
1754, 4 23. 59 39 Ut 4 .58,28|6 22 16.58 
X acr A E Oo 153819) CF Act 
1756, 1 12 45 46] 1 26 18 2| 3 13 37. 32 
1257/6. ..5 19 263 ,7. 4 4!| 4 24 14 38 
1158 lo. 14 42 30|4 17 44 32/4 4 54 55 
11597 2. 24. 5 34| 5 28 24-223 15 35 12 
Tea 3.28 37] 1 9 A 15| 2- 26 15 29 
(ët 26 2 158 19 50 4512 6 52 35 
E 
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A Table of the Mean Motion of the Moon 


176214 5 25 18 ¿0 350 35| 5 17 32° > 52 
176318 14 48 22/11 “at ze 26| o0 28 13 
1764) o 24 11 250 21 50 o 1ó| © 8 53 
1765] 5 $ 16 As AS 42 (2 36 48 i 19 30 32 
176619 26 8 $8.3 13 16 38/11 . o | 10. 49 
167) 205 sron[a 23 36 1810 10 5r 
1768] 6 14 54 156 4 36 19| 9 21 $1 
1769111 3 25-54 7 "X5 22 52)/[9:-2 8 


11394 3.16 Bes RAS 02 548. 46 
177117 26 14 ilio 6 42 32| 7 23 29 
1372]0 vo Ant 17 22. 238 7 4: a. 20 
1773) 4 28 10 43,0 28 8 53 6 14 46 26 
177419 7 33 462 8 48 43 5 25 26 43 
1775} 1 16 56 50 19429. $8.5 65-3 


791.1 1:39 3 957214 3.218, 44. 5 
roëeb 17; 2 42lto 12 54 28| 1. 29. 25 4 


1 

1 

479 36 20/11" 23° 41 0| 1-10; 2 29 
17821 8 18 59 231 4 20 5110 20 42 37 

o 

H 

O 

2 


$! "e 4t IA 


21 
7-49 30 31.255.401 Seprte T 
: ; 6 27 apto Z 


B 
o 
LJ 

-3 


1785]! o” T9 9 6 s 
1786 9 42 126 17 6 53|10 o $ 20 34 
178/15 19 5 :6 7 27. 46 449 14 o 51 
178840 28 28 19 9 8,26 358 24 41 
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in Years Current. 


Years Long. >: Apog. De Node y. 

en a ] nsns rmm mmt — MÀ MM re e e E — — 
YA o H H f. L4 / Y $ o 1 " 

1789 Ser I g7flo 19 13 7/8 :5 18 14 


3 
1990) $ o 25 ët 29 52 5717 15 58 3 
moro 9 48 At 10 32 4 48| 6 26 _ 38 48 


Dla 19 1t 8] 2 o 82" AT 


ls zr 12 386 7 39 5 
1795| 9 11 44 414 * 5 
1794 1 2I rie KO a ir 
o 30 54 % 23 18 50 A 9 16 45 


| 995] 6 

ore 9 SF 3] 9 3 32 «45 19 mé? 
179743 2. 9 36| 9 14 45 123 o 34 
1798 7 15 50 59j10 25 22 It 14 25 
1799|11 21 -13 43 4 $3|X 21 54 42 


180014 o 36 46 


25 
o "6 

2 9. L.16 44 33 1. 2 343% 
3801| 8 23 10 2512 27 3% 150 13 12 5 
dm © 2 33 28 4 9 11^ SL x3 So 23 
Mo] 5 fT 56 32 5.18 59 SONT 4 SU E 
1804| 9 21 !9 35 6 29. 29 30 > 46|1o 15 12 56 
1805) 2 13 53 14 o E 319 9 25 50 2 
1806| 6 23 16 17/9 20 57 ' 819 6 30 19 
1807 |11 239 autt 1 36 598 17 10 36 
1808| 3 13 / 2 24 0 12 16 49| ? 27 50 53 
1809| 8 4 36 5|1 23 3 2017 8. 27 59 
i810] 0 13 59 613 3 43 u|6 19 8 16 
181114 23 22 30|4 14 23 215 29 49 33 
1812|9 2 A3 13 i3 25 2 52|5 10 28 50 
1813 | x. 25 Ka 51 5 49 24|4 21 5 56 
srj e 4 . 55! 16 29 1314 1 46 13 
181509. 14 YA HF 2] 9 A3 12 26 30 
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A Table of the Mean Motion of the Moon, Ge, 


Years — Long. J. Apog. »' Node y. 


— M Jm been 


18162 23 28 At 7 48 5412 23 6 Ai 
1817| d 436. 23 At) 0 185225 26! 2 -.3— 431954 
1818]11 25 24 44.0 29 15 1611 14 24 Lo 


1822| 53 16 7 33 ] 12 1 2010 an 27 
18239 25 30 37.8 22 41: 1010 | 7 42 24 
182412 A 53 41110. ..2 21:  !| 9 18 22: 4! 
1825| 6 27 27 mt 14 7 32 8 28 $9 47 
1826111 6 50 23|0 2 47 228 9 An 4 
18271 3 16 a 5.23] ia 1 20 20,21 
1828 E 29—36- 301.3 160 — 4 2] 1 I oe 38 
1829| 0 18 10 at 26 53 34 6 11 37) 44 
183014 au 33 126 p- 3324 5 22% X81. 1 
1831| 9 e 56 15j 1 719-7131--15].5 76 58 18 
1832| 1 16 19 18.8 28 553  5|4 13 38 35 
D35L6 8 32:579 ARS 2& 1441 
1834l10- 18-16 ort 40" 19 727] 394 55 58 
1835|2 27 39 Af o 59 19|2 15 36 15 
1836] 7 uec d S t 391—913 96 EY 


1837101 29 35 4613 2 
183814 8 54 4915 
183918 18 21 5316 


5 

13 

i840] 0-27 44 $6 7 24 
5 

J 


5. I2[1 8 54 29 
L Alto 19 31 36 
i Sale o 11/53 


18411 5 20 18 34! 9 
18421 9 29 4t 3810 t5 
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The Mean Motion of the Moon. 


MM T EI tt i, 


JANUARY, 


ms zeen bouge SEET à rt 


3 Long. 3. Apog. 9. | Node D. 

WA sr cae 
Tilo 1344035108 0 126 “419 53; TI 
21:0 26:21. 10l:o0 irs “22 | o 6 21 
3 I 9 3t 45| o 20 3| o 9 32 
4| 22 42:20| 0 26 44| 0 12 43 
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i 


17477 313575955 
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abr ah 17 0| 3 20 32| 1 35 19 
LH Oda wel 1 38-39 
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The Mean Motion of the: Moon 
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"in Months and Days. 
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The Mean Motion ofr the Moon 
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he Mean Motion of the Moon 
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in Months and Days. 
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9 5 21 36 6000 
oa 32. 112009 


10 28 46 58 
1 15 18 51 
3.047 42 

4.15 56.33 
6 1 15 24 
] 16 34 15 
9,1 536 
10 17 11 57 


29 
30 


3! 


LJ 
Mob 


10 1T 31 17 


5 4.55 38 
11 28-19 59 


.$ 2r. 21.44 20 


| 


1T 12 lo 25 


6 534 46| 


` 


tT} o. 8. 28) 31 
2} o 167 57 2 
31.925 25, 83 
4| 1? 3 54 5 
s| 1.12 22 34 
Chae ap Sie a5 
D 29 19. 36 
8|2- 2:49. 7 
9 2 16 16 38 
D hagas poi 

10| 2 24 45 9 
111,5: 5 - S 40 
121 3 IL 42. 10 
13 3 20 10. 41 
14| 3 28 39 12 
1514 7. 7 43 
16] 4 15 36 14 
1714 24 4 "45 
181 5 2 33 16 
19) 5.11 1 46 
207 5 19 30 H 
21) 5 27 58 48 
221 6 "6 27 19 
23| 6 14 55 50 
24| 6 23 24 21 


pos 8 *9]ar| 4 22 45 
2|] o 16 $7132) 44 31013 
3| 25 261331 4 39 41 
4| 0 33 54|34| 4 48 10 
jjo 42 23|s5| 4 56 38 
lA E 3: 13:1 
Neo sy eb BENS ES 
8| 1. 7 48138) 5 22 A 
Bp bod 291394 5 Besse 
101 1 24 45/40) 5 39 I 
11| 1:33 34141| 5 47 29 
t. pu Al 42142 CSS CT 
13} 1 50 11/43 @ 4 26 
14| 1 58 39|44| 6 12 55 
Wh 35.7 3145] 6 21 23 
16| 2 15 3646, 6 29 52 
17|^2 -24 5147) 6 38 20 
18| 2. 32 33/48) 6 46 49 
19| 2 At 2149; 6 55 7 
Sol 2 49 30]|52| 7 3 46 
21| 2. 57 59131] 7 12 14 
221 3 oe 27 M 7 20 43 
23| 3 14 :561553| 3 29. xt 
24| 3 23 ?4 24. T 31 40 
251 3 31 53 H 746.8 
26| 3 4o 21 [561 7 54 37 
e nds edu EE 
28| 3 57 18 58| 8 ra 
2914 5 471591 8 20 2 
301 4 14 15 di | 8 2 31 


D EES i x 

In Leap-Year, after February, add che Motion of a Dag 

more to the reft. The Radix of this Satellite I have taken 

December 31 at Noon 1683. Jupiters Heliocentric Placa 

was then 5 f. 159 22/ 57", And the Half-Sray in the Shas 
dow is yA 6”. Mot, 9° 19/ 22! . 
L 


74 A Tableofthe Motion ofthe fecond Satellite of Ge: 


Y ears 


Cur- Motion. Years Motion. 
renta > oe ` 
M ET js, | o | ee 
f. o > gt Di ^ "fw Ge 
1681| 3 735 50 1|.8 11 24 5t 
1701| 7 22 20 To ah 4 22 49 41 
1721] 0 7 4 39 3|. 1.4 1431 
1722} 8.18 29 20 4| o ^o 26 56 51 51 
1723| 4 29 54 11 519 821 41 
17241 t 11 19 -2 6| 5 19 46 32 
1725, 1 4 1 22 ya 2^1 11 22 
1726| 9 15 26 12 8| 1.23 53 43 
1727] 5.26 51 3 9|10 5 18 18 33 
17284 2 8 15 §4| 101 6 16 43 23 
1729] 2 0.5814] 111 228 814 
1730|10 12 23 4| 12| 2 20 50 34 
17314. 6.23 47 55| 13|[11 Il 2 1j 25 
1732 KT TZ 46 14| 7 13 40 46 
035272755 6| 15| 325 5 6 
1734|11. 9 19 56| 16) 3 17.47 27 
17351 7 20 44 47 17|11 29 12 17 
1736| 4 2 9. 37|. 18) 8 10 37 8 
1737) 3 24 51:58|:"19) 4 221 59 
11738] © 6 16 48] 20; 4 14 44 20 
1739| 8 17 41 39] 40| 8 29 28 40 
1740 4 29 6 29] Gop 1.14 13 e 
1741] 4 21 48 50]. 80] 5 28 57 20 
1742; Y 3 13 40| loo|10 13 41 39 
cl 9 14 38 31| 200} 8 27 23 19 
* 11794] 526 3.21| 300} 7-11 14 58 
1745| 51845 42| doo} $ 24 a6 38 
Jan. o o o o|5c0|.4 .8 28 17 
Feb. | 9 20 2 16j 600 ; 22 9 56 
Mani 7 612 4| -700 125 51 36 
Apr. 3 26 14 20 $co|1t 19 19 55 15 
May| 9 429 7| 900|IO 3 14 45|. 
June} 5 25 1 25|r000| 8 16 56 24. 
July [ra 3 46 10|2009| 5 3 52 48 
Aug.| 7 23 48 26|3000| 1 20 49 12 
Sept .4 13 50 42[4000/10 7 45 36 
y OG. 9 22 35 29 5000 6 24. 24 42 0 
Nov.| 6 12 37 45|6000| 3 11 38 24 
Dec. {it 21. 22 54170col 11 28 34 49 


9 
KE Motion. 
Ld 
a ys n 
1| 3.11 17 30 
2| 6 22 34 59 
| 1953.52 29 
4| 115 9 58 
5| 4 26 27 28 
6118 7 44 57 
FAIL 19 227 
8| 3 o 19 56 
9| 6 11 37 26 
lo] 9 22 54 56 
uif i 4 12 25 
12] 4 15 29155 
13] 7 26 47 24 
1411 8 454 
Ty] 2 T9 22 23 
16] 6 o 39 2 
TICO Tt 57) 23 | 
18 .9 23 14 1452 
191 4 4 52 22 
201: 7 15 49! 51 
21|t10 27 Sec 
22]- 2; 8 24 50 
2315 19 42 20 | 
24 1, 9 INE AA 
25 |: 0042 17 19, 
26| 3 23 34 49 | 
271] 7 3 4521 18 | 
28|10 16 9 48 | 
29| 127 27 17| 
30| 5 344497! 
31 $ 20 2 16, 
LI 


A Table of the Motion of the fecond Satellite of Jupiter 75 


| H Motion, / Le | died [E E "ANA 
| D / n NwIuI Pi em 
fi Pi Et er ne 
r|o-4 13 14| 1 9 ^4 15 31| Io 50 
albo .$.56 27|]2|]o .8.26|32].2 15 -3 
3 | 0,12 39 41| 3) o 12 40|33] 2 19 17 
q |. o 16 52 55] ajo 16 53134) 2 23 30 
oa, ol 5]. «81 ER 43 
elo Ae Mole 15 36| 2 351 56 
"| e 29-32 36| 7| 9 29 33137) * 3$ 1e 
8| x3 45 sel S| 0 33 46|58| 2 49 75 
Solet ola er E C029] 39 2 44 36 
to | t 12 12 17|to| o 42 12|40| 2 48 dg 
iE | t 16 25 alnio 46 26/41] 2 55. 3 
12] L 20,33 45|12|.9..50. 39]a2| 8 57. 16 
Uy [^r 2451-38] 1341-0- 34 "zial ärt 29 
m pay —$ 12]14] 9 39 3144] 3.- 3,48 
y a 18. 264.194 Eë 18|[45] 3. 9 55 
16] 2 :7 31: 39/16] t 7 32|46| 3- 14 a 
17| 2 11-44 $3) 17) 1 11 45147] 3 18 22 
i} 2 15,58 7|38| 1 15 58/48] 3. 22. 35 
19 | 2 20 rt aalt 20 11|49| 3 26 48 
20| 2 24 24 234|20| 1 24 25|59 3 3t 21 
21| 2 28 37 48|2!| 1 28. 381 sr, 31.35. 53 
2 5" -$ ët 2/22) 1: 32,51 152] 3.39 28 
ag t's 1; 4.13]123| 1.31. 1192] 5, 39 YA 
24| 3 11 317 3ol24| 1 4t 18|54| 3 47 5$ 
25 1.45 31|55| 3 52 5 
zó| 1 49 44|56| 3 56 21 
dë A A IL EE 
le Lei a4 rz, 
28| 1 58 infissi 4 4 48 
29|2 2 24[s9 4 9 1 
30, 2 6 37|6o0| 4 13 14 
j 


— 


In Leap-Year, afrer February, add the Motion of a Day 
more to the reft. And the Radix of this Satellite I have 
taken December 31 at Noon, 1683, Fupiter's Heliocei trick 
Place was then 5f. 15? 22/57", 
Shadow is 1^ 25' Mot, 5? 58' 45”. 


Its HalEStay iu che 


76 A Table of the Motion ofthe third Satellite of Jupiter) 


Year = 
Cur Motion. 
rent. 

TE 9 ¿QM 
1681| 2 22 15 57 
1701] 6 25 19 36 


1721 [10 28 23 14 


Years 


Motion. 


Com. 
foo 
ini e 


* Ain 12 36 44 
5| 9 18 12 25 
3 


172519 TO 59 57 7| 7 29 23 42| 7/11 21 38 30 
1726| 8 16 35 37] 81 8 25 13 27) 8| 1 11 52 34 

1727] 7 22 11 17 9| 8 0o 49 7| 9 3 2 6 38 

1728] 6 27 46 57} 10 7 6 24 45|10] 4 22 20 42 

1729) 1 23 36 41] 1116 12 © 26116 12 34 46 

1730] ó 29 12 21 12 7. 1.50 urfral S 2 48 51 
1731]-6 4 49-'Y| 13] 61325 50131 9773 2053 

1732) 5 10 23 40 14) 5 19 1 30/1411 13 16 59 
1733} 6 6 13.24 15 424.37 905! 331 3 

1734) 5 11 49 A 16) 520 26 s4]16| 2 23 45 7 

13351 4 17 24 44] 1114 26 2 3417] 4 13 59 12 

12360 5 23 o 24) 18| 4 1 38 14/18| 6 4 13 16 
t757| 4 18 50 8| 193 7 13 53/19 7 24 27 20 

1738) 3-24 25 48| 20|4 3 3 301201 9 14 41 24 

1739} 5 o 1.28) 40) 8i Gud 26/21 I 4 55 29 

1740] 2 5 37 Bt oa 9 TO 54/2210 25 9 33 

17411 3 1 26 52| So 4 12 14 32 23|[2 15 23 37 

1742) 2 1 2 32 100) 8 15 18 10]?4| 4 25 37 41 

1343) 1 12 38 11] 200 5 0 36 21/25 5 25 51 45 

1744] o 18 13 51 300) I 15 54 31/26} 7 16 5 50 ^ 
1745} 1 4 3135) goolro 1 12 42/2719 6 19 54 i 
fan. | o © © oi 500 6 16 30 52 28|ro 26 33 58 | 
Feb.) 3 27 16 11| Gool 3 1 49 3|29| 0 16 48 2 | 
Mari 2 23 50 9| jooltt 17 7 13/30 ri P 43 

Apn|6 21 6 20) Soo] 8 2 25 242, USE 

May. 8 28 8 26| ooo 4 17 43 34 

une|0o 25 24 37j1000| 1 3 I 4j 

July| 3 2 26 43|2900| 2 6 3 39 

Aug| 6 29 42 54/3000] 3 9 5 15 

Sept 10 26 59 5|4000| 4 12 7 0 

QE 1 4 1 12|5o00| 5 15. 8 45 

Nov. 5 1 17 22|6000| 6 18 10 30 

Dec. | 7 8 19 29170001 7 21 12 15 


A Table of the Motion of the third Satellite of Zeite, 77 . 


H Motion, ya o NA 4 " 
H A w | v D n ht 
f. Q € pp “a LLL Ou ds y Hi mp 


bossa -3:353| 13] 0, 2. SSP t- 4 53 
aka 4 Ioj A 0 4 Il 32| 1 6- 59 
al o 6 16 45| 3) o 6 171331 9 4 
4ko $ 22 ot} 4| o 8 221/94) 1 11 10 
5lo 10 27 :56| 5| o 1o 281395 1 13 15 
6| o ix 33 31] 6] o 12 a 36|«1 15 21 
7| o“ 14 39 &| ;] o 14 39|37| 1 17 27 
$| o 16 YA arf S| o 16 45|58| 1 19 32 
'9|o 18 so 16) 9} © 18 50|39| 1 31 38 
toj o tzo 55 52/16] e 2o 56|40| 1 23 43 
Vito 23 1 2j|i*| o 2 Zait 25 49 
1210 2 y 2{12) o 25  7[42/ 1 27 54 
13| o 27 Aë 37/1340. 21 13]/43]}' 1 30 9 
Tale -29 °% iz2|i4| e 29 ai8|a4] x 32 -6 
15| * Y 23 97/15] 0 31 ?*4|45| 1 34 11 
16|^1 3 29 z3|3&| o 33 29/46) 1 36 17 
lt 5.34, g8|17| 9 35 35|€7| * 38: 22 
1811 7 40 S 18 0.37 de 48 1 40 28 
9| 9 46 8129) 9 39 46/49 x 42 33 
PO ee ar^ roi 9 4* 52150101 - 44: 39 
erin ua 57 18120 9 43 57|3J[| 46 46 
à2| x 16. 2 54122 o 46 Sinti 48 50 
23] «x 48» 8 291235] © 48  8|53| 1 5o. 57 
24] € 29! tg tg baros O 7397 TIS 5375 1 
g 25| o 52 20 55|'1 55 1 

séi o 54 25155] x 57 14 

27| o 56. 31|57|/ ag 18 
m ——————— Ä P TN ———— 

28|| o0 58: 356|58|^2 1 25 

Sei & 9" da 15912 5 29 

gett tr 2: 47|5918." 533 


In Leap-Year, after February, add the Motion of a Day 
more to the ref And the Radix of this Satellite I have 
taken December 31. at Noon, 1683, Jupiter s Heliocentric 
Place was then 5f.13° 20/57", Half-Stay in the Sha- s: 
dow 1" 187 Mot. 2? 43/15% 


* 


78 A Table ofthe Motion ofthe fourth Satellite of Jupiter. 


i Year : Year 
Cur. Motion, Ka ? | E Motion 
rent ' P 

(RS "| f TUM e 
1681) 8 12 56 51 1 1| O 21 29 16 
1701| 8.225 31 2 2| 1 12.58 33 
1124| 9, X 14 TO) 53 312 4.27 49 
1722| 6 14 19 17] A 4| 2-25 57 :6 
17251 3 27 24 24) 5 5| 3 17 26 22 
1724| 1.10 29 31] o 6 4 8 55 39 
1725111 15:3 54) . 7 7] 5.9 24 55 
1726] 8 28 y 1 8| 5 21 54 12 
1727} 6 1r 14-8} 29 9| 6 13 23 28 
1728) 3 24 19:14) OTL 23 49 aan 4 52 45 
1729| 128 53.98) ^ 3t Ii] 7 26 22 :1 
1730|tr 11 58 45| 12 12 8 17 51 18 
1731) 825 .3 51] 13 1319 9'20 34 


1733| 4 12 43 32115 
1734| 1 25 48 28 | 16 
1735/11 ; 8 53 35| 17 


1736] 8 21 58 42 as 18| 0 26 46 56 
1737| 6,26 33 33 5 BET) 19) 1.18 16 13 
1738] 4,938 12] 20 20| 2. 9 45 29 
1739| 1 22 43 19} 40 g1| 31 14 46 
1740/11 5 49 26 | 6o 22| 3 22 44 2 
1741| 9 10 22 50 So 25| 4 14 13 19 
1742 6 23 27 27 56) 109 100 24 5 542 35 
17431 4 TUS 23 3 3 | 200 25| $ 27 IX 52 
1744| 1 19 39 to 300 z6 6 18 4r 8 
1745; II 24 12 34 400 2717 10 10 25 
am| o o d ol 500 288 1x 39 41 
Feb.|10 6 7 30} 600 29) 8 23 3 55 
Mar, 6 747 t!| 700 zo| 9 14 38 14 
Apr. 4 13 54 41| Soo ale 6 7 30 
May| 1 28 32 55| 900 

June} o 4 49 26,1000 


July | 9 19 18 go’ 2000 

Aug. : 25 26 10|3000 

T Sept 1 35 40/4000 

O&. | 3 16 11 54,5000 
L 


sam 


| 
| 
| 
| 
| 


m Olo coxa a lo pw 


1 
1 
1 


E 
WI 
EZ 
> 
to 
w 
— 
WI 
a 
= 
> 


BONS PST Ce 1 


9/58/51 55 45 

2159152 49 28 

5160/53 43 D 
l 


u Ei H 


E e 


In Leap-Year, after February, add the Motion of a 
Diy more to the ret. And the Radix of this Satellite 
I have taken December gr at Noon, 1683. Fupiter’s He- 
liocentric Place was then 5/ 130 22' 5;". Half Stray in 
the Shadow 1^ 35% Mon 1% 253" ` 


( 80 ) 

A iUe of the Diltances of the Sa- 
tellites of Yupiter front his Body, in 
Semidiameters and Decimi] Parts 
of Fupiter’s Globe. 


Satellite 1, 
o Confeq, | 1 Confeq. 2 Confeq. 

"up Antec. | ; Antec. |8 Antec. | ° 
9! o. . 1.8592 3.7185 - | 30 
3| 0.1859 2.0451 | 35.9042. |27 
6} 03718. | 2.2310 40901 24 
9} 0.5577 254.169 42760 | 21 
12| 0.7436 2.6028 | 4.4619 |18 
15| C.9300 2.7887 4.6478. | 15 


— — |] twa) geet 


18} 1-1155 ,2:9746 498357 12 
2r|-r.3914 | 3.1606 5.0196 9 
24| 1.4873 3.3465 5.2056 6 
27| 1.6732. | 3.5324 | 53915. | 3 
30) 1.8592 3:7183 5:5780 o 


Satellite 2, 


61 Y 2,9590 5.9180 30 
3} 02959 | 33549 | 62139 |27 
6| 0.5918 3.5508 6.5098 |24 
ol 0.5877 3.8467 6.8057 21 
12| 1.1836 | 4.1426 7.1016  |18 
151 14795. | 44385 | 73975. 115 
181 1.7754 | 47344 | 76934 | 12 
211 20713 (50303 | 7.9893 - 2 
24| 2.3672 5.3262 | 8.2852 6 
23] 26615 5.6221 8.5813 3 
301 2.9590 50180 8.8760 o 
5 Confeg.| ¿Confeq.|3 Confeq: 
1; Antec ^ro Antec, La Antec. 


nemen — egen - 


(C8: ) 
D ee AA IP Ee mM M 
A Table of the Diftances of the Sa- 
tellites of Jupiter from his Body, in 
Semidiameters and Decimal Parts 
of Fupiter?s Globe. 


Satellite 3. 


, o Confeq. 
6 Antec. 
DI 0 
3| 9472 


1 Confeg.¡2 Confeq. 
7 Antec. |8 Antec, | o 
4.72 944 — .|30 
5-192 9.912 27 
5.664. 10.584. 24 
6.136 10.856 21 
6.608 11.328 


11.8 


o 


2 12.272 
8.024. 12,744 
8.496 13.216 
8.968 13.688 

14.15 


- "D 
ow alo to xA * 0o 


0| O. 8.501 16.602 

5| 0.8301 9.1311 117.4321 
"6| 1.6602 9.9612 [18.2622 
9| 2.4903 |10.29!13 |19.0925 
12| 3.3204 [11.6214 |19.9224 
15| 4-1505 [124515 [20.7525 
18] 4.9806 15.2816 21.5826 
21 58107 ` I4.1117  |22.4127 
24| 6.6408 | 14.9418 23.2428 
27) 74799 115-7719 [24.0729 
30] 8.301 16,602 24.903 


—|[ ———— | ———— 


5 Confeq.| 4 Confeq.|3 Confeq. 
Vi Antec. | ro Antec. "o Antec. 


O ——— 
Years ne 

Cur- |] Motion. s 
rent- i 
Ime 
1681|.9 28 34 39 H 
1701) 4 23 ip Oar 
1721|11 18 52 5 
1722|-3-23 27 = 4 
1723] 7 28 234) 5 
1724] o saat 6 
1725/10 17 54 27 H 
1726| 2 22 29 27 8 
1727) 6 6 2] 4 28 9 
1728/11 1 39 28| 10 
1729, 9 16 56 20 

1730| 1 21 31 21 

1731 5 75 26 621 

1732 IO O 41 22 
1733/18 15 58 13 


1734| o 20 33 14| y 


17351 4 25 815] 17 
11736] 8 29 43 15] 18 
13311-3435. Ord Ax 


1738|11 19 35 7] 
apos f 


1742,10 18 37 1| 100 


200 
300 
_400 
500 
i 37 rel Goo 
Mar| 3 '! 9 6 6|. 709 
apr.] § 2 A6 26 26| $00 
May| 6 23 41 55} 900 
June|tr 25 19 1411000 
July [10 16 14 5512000 
Aug] 3 17 52 13,3000 
Sept.| 8 19 29 32/4000 
O& | 7 10 24 51/5000 
Nov.| o 12 2 11¡6000 
Dec ft 2 57 39 7000 


1343] 2 23 ba"? 
6 27 47 e 


Y ojo op 


f o 


wei Mi PP ay 


- 
DIO ra 

H e 
N con 


e 


- e Om Omni eo 0 
LG 


7134 34 
o 42 34 
5-9 35 
9 52 35 
25-927 


DI mm 
D » 
Tw t 
m H 
o 
- 
MA 


1 6 


4 29 45 53 


AMIA > 


e 


15 28 22 
pkg RE Ae 


10, $ 47 17 


8 11 34 34 
6117 Zi 51 
423 9 8 
2 28 56 25 
1 4 43 42 
It 10 30 59 


9-16 18 1642! 


Agea 2033 


$27 52 50 


11.25 45 40 
5 23 38 30 
11 21 31 20 
5 19 24 10 
DN O 
5 15 9 so 


E o Z n | 
eee 9. 567345] 11 OS 7 SLI 9 019 
ao 1485, 29] *] € 15. 53/32) 4 4 3) 
3| o 25. 50 514] 3| 9 23, 59|33 di Bä 
41 1. 46 sS|4|O at 47434) 4 30 9 
kat 945 1491 5] 9 394415 4 38 (6 
git 17 40 28| 6] 9 47 49 36| 4 46 2 
7| 1 2 ; 12] 7] 9 55 37 371 4 $3 59 
iz 7$ 4 5| 3| * 5 34138) 5- * 56 
9| 2 1:36 42/09) T. 31 3113915 2 5 
10| 2 19 27 26|!lo| 1. 19 '27 [40 5-107" go 
ula 27 24 ir|u| 1 27 24'41| 5 25 46 
243) 5720.55 112] 139/21 142 $ /$2- Aë 
13 APS 18 [43| 5 4t 4o 
14|-3—2*—14 25114| F 5t 141441 5-49 36 
15| 3 29 TI 9115 Land I 45: 5 5] 33 
614 3 7541161 2 7 8146; 6 5 30 
5| 4 15 4 38/17 2 15. 4/47 6- 18-46 
181 4 23 1 23/1812 23_ 1 A 6 21.23 


19 o 58. 8|19| 2 30 58|49| 6 29 20 
20| 5 8 54 52|201 2 38 55159) 6 37 17 
ai 5 16 5x 37|21| 2 46 stiatk 6 43 43 
22| 5 24 48 22|:2| 2 54 48152, 6 53 to 
apo 2-441: 7|231 8. AOS T 052-7 
aal 6 to “4% t|24] 3219 421341 7 79 4 
T |g 18 38155 7 1 o 
26| 5 26 35/55] 7 24 57 
E 2 edu dici 32,24 
28| 3 42 29|58| 7 4o 5! 
29| 3 50 25|59| 7 48 57 
30] 3 58 22160| 7 56 45 


In Leap-Year, after February, add the Motion of a Day 
more to the reft, | 

Its Nodes are in MR A 21°. Inclination 31°. 

The Epoche of this Satellite I have taken, Anno 17135 
December 31 at Noon, D Geocentric Place was then 5 f. 


11° 6/ 9", 
M2 


4 36 5 


4 16 16 44 
8 26 19 36 


URIIPLEL 


- 7 


173 
1735 


elt 29 43 47] 4o 
+740] 4 9 46 39| 60 
Lb 80 
5 11 24 27| roo 


ago 4 731] oe 


1 17 43 202000 
5 15.17 17/3000: 
9.9 21. T4 4090 


July 
Aug. 
Sept. 


INov.| o 26 27 .3|6000 
Dee, o 12 28 55/7000 


Rm D c 4l DNE RU 


= 


T 


o PS o3 69 


I 


125 52 54/22] o 13 45 22 
2 14 30 31/73) 4 25 17 26 


| 


we 


9 27 57 24] 1612.26 54 6liólo 4 33 o 
a 8 0.161 117 6 56 581171216 5 4 


9 21-27 18| 200) 6 6 16 19|25| 1 78 21 34 

1-30 10] 3001.9 9 24 28126) 5 29 53.37 
1745|10 23 5 7| goo, 0 12 32 37/27/10 11 25 41 
¿[o o 9 Of 5oo| 3 15 40 4728| 2 22 57 45 
3 27 33 57| 600) 6 18 48 56|29| 7. 4-29 go} 
Mar| 6 20 31 42| joof 9 21 57 doot 1 52 
Apr. 10 18 5 39 Sod. o 25 5 15/3113 21 33 57 


= 


APR vw 


w Rv 
Ioa ula p + 


21 
7 15 16/2118 2 13 19 


3 8 949 6 49 30 


3-28 15 24 


June! 2 1 41 28|1000| 7 
2- 243 6 
9.4 A 39 
4 5 26 12 
oO | 8:28-53. 6| sooolt1 
6 8 915 


1 


I 21 33 


6 47 45 


San 51 


A a 


| 
l 
| 


Hl Motion. A AI l 


wt / m Jij v D 118 
Ca 1 AU] NIN e 
E — — — | MÀ | cen — ene | ii ci 
Ilo 28 50) t| o 5 29/311 2 4955 
2| o 10 57 40) 2| o 10 §8)/32) 2 55. 24 
3| o 16 26 30) 5| o 16 26133} 3 0-52 
A 0 21 55 21| 4| o 21 55134) 3 6.20 
5] o £7 24 11| 5| o0 27 24|35| 3 11 49 
le PS 0o; ARP SI T To E 36| 3 1; 18 
7] x 8 21 51] 7| o 38 22/37 Si Bea 
8| x 15 50 4r| 8| o 43 51/38] 3. 28 16 
[21 2 19 19. 31| 9| o. 49 19|39| 3 33 44 
ioj- x 24 48 2r|xo| o 54 48|40 3 39-14 
111-2 O 17 12/11 1 o 17141 3. 44. 43 
t22 e EECH e 5- g6 42| 3 50 12 
3| 2 1x 14 52|13| & 11 15|43| 5 55 A 
14| 2 16 43 42/14] 1 16 44[44| 4 “1 9 
15 2 22 12 32 15 1*4 722. TQ 45 4 6 35 
16| 2 27 4* 22|16| 1 27 41|a46| 4 12 5 
17] 3. 3 10 15|17| 1 33 10147) 4 17 34 
615 $ 39 3/18| 1 38 9/48] a 25 > 
1913 14 7 53|19| 1 44 S|49| 4 28 32 
9| 3 19 36 43|20]| 1 49 38/50) 4 34 1 
E V POE ERE ie nd SLE ome 
2| 4 0 54 23|?2| 2. o 35|52| 4 44 58 
baia 6 3 :3|?23| 2 6 4[531.4 $9 27 
24] 4 107532. y ja 2. 1x 733154] 4. 95 16 
gll fecus EE ET citm esae | et | en —— 
251 2 17 2]|55|] 5 1 ze 
26| 2 22 31155) 5 6.54 
27| 2 28 0/57 5 12-22 

— | —M——— -— -— 
28] 2 33 28[|58| 5 17 51 
29| 2 38 57|59| 5 23 20 
39} 2 44 26|60| 5 28 50 


In Lea -Year. fi z 
notte ne ud ter February, add the Motion of a Day 


Its Nodes are in 
The Epoche of thi 
December 31 at N 
Jaf 6/9". 


X 21°. Inclipation 31°. 
s Satellite T have taken, dyno 1712, 
99n, R Geocentric Place was then 5f 


86 A Table ef tha Motion ofthe third Satellite of Satura, 
REENEN BE EE 


Years 


Cur] Motion TT Motion. Lë 
rent’ c ` 
— | — —— f E E E 
Can Et 7 
1681 5 423 to] 1917 2 di 
1701] 5 23 30 23 217 4 4 - 
THE 61237 36| 3,4 21 6 3 
1722| 3 29 39 36| 4| 4 27 49 26| 4 
1723) 1 16 4t 36] 5f 2 YA 51 27 5 
1724]11 343 36| |o 1 53 291 6 
1725|i1 10 27 2 9 18 55 27| 7 


1726| 8.27 29 2 
1727} 6 14 32 3 
1728} 4 1 33 3| ie 
1729| 4 8 16 29 
1730] 1 25 18 19 29| 12 
(REISE Zo 29 29| 13 
1732] 8 29/22 29 
173319 6 5 55 


1734| 6 23 7 551 16| 7 21 17 q6|16| 6 15 2 53 
1735| 4 10 9 55| 17| 5 $ 19 46117| 9 4 44 19 
1736| 1 29 11 56 | 18| 2 25 21 46|19|1 24425 44 
1737| 2 3 55 22) 19| o 12 23 q6l19 2 14 7 1 
re ai 57 22| 20| o r9 7 13/20; 5 3 48 36 
1739 9 75922) golt 8 14 25|21 

1740 D 1 221 60] 1 27 21 3812211060 13 11 28 
1741 1 44 48] 80] 2 16 28 51|23| £ 2 52 53 
td 48 46 48} too] 3 536 3[24 3 22 34 19 


fo] ita 


200| 6 11 12 7 7/25] 6 12 15 45 
144 22 50 49| 300] 9 16 48 10/26] 9 t 57 uf 
1745 11 29 29 34 15 4oo| o 22 24 13/27/11 21 38 37 


an. | o o © ol 500 
Feb.|10 10 24 20] Goof 7 3 36 20/291 5 
Mar o 21 44 22 .jeo|to 9 12 23 3e 7 20 42 54 


it 2 $ 43 43 “800 
May} 6 22 51 37| 900 
June 5. 3 15 5111009 
Joly ! 025 585120001322 1 6 
Aug.| 11. 4 23 Iifzooo| 7 14 -2 12 
Sept| 9 14 47 314000) 3 To 2 45 
O8.| 5. 5 30 25500011 6 3 18 
Nov. 3 15 54 45,6000 7 2 3 514 
Dec. 11 637 39|7990| 2 28 4 24 


Apr. 


A Table of the Motion of the third Satellite of Saturn, $7 


n E A Le A "m t 


” mM o b ett n ot ais Hn 
wmd m—— | e pc e | | te ——— 
o 3 19 14| 1 O 3 19|31| 1 42 56 
o 6 38 27| 2lo 6 38 32| 1 46 15 
AT Ar4-3] o - 9 581334 1 4913 
9.13 16 54| 4| 0.28. 17|34| 1 52 53 
o 16 56 $| 5] o 16 36|35| 1 56 13 
9 19 $5 211 6| o 19 55|36| 1 "59 32 
0:23 14 35| 7] o 2 15137 2X E 
0:26 33 49| S| o 2 34138] 2 6. to 
9 39 53 2| 9| O 29 531391 2 9 29 
tT 3 12 '"16|10| O 33 12l40| 2 12 49 
t 6 31 29li1] o 36 31 41| 2 16 8 
1_9_39 43|12| O 39 5t|a2| 2 19 27 
1 13 9 56]132| o 43 10/43) 2 22 46 
1 16 29 10|14| O 46 29 44| 2 26 
1 19 48 23|:15| o 49 48145] 2 29 25 
1.33 7 371161 © 53 7146] 2 32 44 
1 26 26 51117] o 56 2; 471.2 38 
1 29 46 4118} o 59 46|48| 2 39 t2 
ES Ea que 
2 6 24 31/20] x 24150] 2 46 
2 9 43 45|21| F 9 44|st| 2 49 20 
2. 131.2.:58]22| I. 13 5 52|. 2 32 39 
2 16 22 12|25| 1 16 22|55| 2 55 58 
2 19 41 26|24| 1 19 941154] 2 59 i8 
254 3-23 LOIS reg 37 
26| 1 26 20|56| 3 5 56 
24 ke, a, re 
28| 1.32 5898|58| 3 12 35 
29, 1.36 17159) 3 15 54 
30| 1 39 Së $3 319 14 


NE CK Mr a n MAA 


In Leap-Year, after February, add the Motion ofa Day 
more to the reft. 

Its Nodes are in TE X 219. Inclination 3r. 

The Epoche of this Satellite I have taken, Jr 1713, 


rins at Noon, D Geocentric Place was then 5 /. 1 
117 0'g'. 


Motion. |F| Motion. 


S me 
Io 20 35 19| 1| O 22 34 37 
9 11 10 37] 2] 1 15 9 14 
8 145 561 3) 2 745 51 
71455 52] 4| 3 0182 
6 5531 11| 532253 5 
4 26 6 30} 6 4 15 27 42 
Il 1j 3 16 41 49| 7| 5 8 2 19 
Io $ 38 54 2 29 51 45| S| 6 o 36 56 
X 20 27 4| 9/6 25 t1 33 
© IL 2 23]10| 7 15 46 10 
11 1 37 42/00 8 8 20 47 
10 14 47 38/12] 9 o 55 24 
| 9 522 57|:3| 9 23 30; 1 


7 25 58 15|14IO 16 4 38 
6 16 33 340511 8 39 15 


528 37 32/23] 5 9 16 11 
7 13 16 55 4| 6 1-50 48 
2.26 33 5ojas| 6 24 25 25 
10 9 50 44326 7 17 O 2 

27 S 9 34 39 


= 


16 18 54/5006 
, 26 12 214000 


1 
go00 | 9 
13 30 34/5000 | o 
23 23 42/6000 | 2 
10 42 1417000 | 4 


IO 


In Leap-Year, after February, add the Motion of a Day x 
more to the reft, ; 
© Irs Nodes are in "P 3€ 21% Inclination 21.9 
The Epoche of this Satellite I have taken, Anmo 1713» 
December 31at Noon, `  Geocentric Place was then 5 f. 
1 1° 6 9", 
N 


Year 

Com " 
f. o YA bp A "e 
117 6 | 9-14 32 18 
2| 2 13 H 79. 4 36 
3| 9 19 9 13 36 54 
4| 5 o o 18 913 
5s|o 7 O 22'41 31 
L6] 2 13 O 27 13 49 
7} 2 20 1 146 7 
Bio 1 I 6 18 25 
SÉIS SE I 10 50 43 
10f o 14 115 23 I 
11] 7 20 E I9 55 19 
121 3 51305 1 24 27 38 
ENT! IONES :1.28 59 59 56 
14| 5 14 41 33 & 13 32 14 
15| 0 21 11 5 22.84 _4 32 
161 & 214 gifi Ta 12 36 50 50 
1713 8 44 51 217. 9 8 
18|]10 15 15 To 2 21 41 26 
19| 5 21:45 30 2 26 13 45 45 
20] 1 2 48 8 3. o 46 3 
40| 2 5 36 3 518 21 
60] 3 8 24 25 3 9 50 39 
Sei 4 It 12 34 3 14 22 57 
Too} $ 14 3 18 55 15 
200/10 28 3 23 27 33 

m 4 12 3 27 59 51 
Hoop. 9 2 4 2 32 10 
500; 3 10 3 30 4.7 428 
gell 8-24 A 12 4 11 36 46 
jos} 2 $ 416 9 4 
oc! 7. 22 4 20 41 22 

sat ARI 

| Loco 620 746 as hed 


2090 | "uam 14-.2 
30001 8 0 2t 3 
40004 2 20 28 A 


5000, 9 10.35 5 
6009; 4 0-42 6 
7039|10 20 49 7 


és 


wvwwl|me»s|t»»-»--l-oo 


19| 3 35. 34 
20| 3 46 55 
21| 3 59 16 
:2| 4 9 
23| 4 20 
24| 4 32 18) 54 
251 4 43 39/53 10 24 1 
26| 4 54 59/56 10 35 22 
els 6 2017,10 46 43 
28| 5 17 41|58 to 53 3 
5 2/59 11 
5 22/60 11 


In Leap-Year, after February, add the Motion of a Day 
more to the reff, 

Its Nodes are in mp 3 49°, Inclination 16°. 

The Epoche of this Satellite I have taken, ro 1712, 
December 31 at Noon, D Geocentric Place was then 5 f, 
119 6/ 9", 
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(€ 93 ) 
A Table of die Diftances of the Sa- 
tellites of Saturn from his Body, in| 
Semidiameters and Decimal Parts 
d his Globe, 


Satellite | 


» | 1; Confeq.; 2 Confeq. |: 
vi Antec. 8 Antec,, 


48.9606 
27115-7373 |33:2233. |50.7092 
30/17:4859 134.9719 [52.4578 


s| ——— f ia -— 


5 Confeq | 4Confeg.|3 Confeq. 
11 Antec. | 10 Antec. "9 Antec. 


(691) 


A Table óf the Number of Days from the firft oF 
January to any Day in the Year, ` 


( 95) 


TN Page 70, I have given you a Table of the Hourly 
Motions, Apparent Semidiameter, and Horizontal Pa- 
rallaxes of the Sun and Moon 5 ‘but you are to obferve, 
that that Table is computed to the middle State of the 
Lunar Orbit, not having regard to the Change of her Ec- 
centricity:. But that you may have thefo things true at all 
times, bios the following Method. 


To find tbe Horizontal Parallax and. Apparent Semidiameter 
of the Moon, according to tbe Theory, 


Example, To the Place of the Moon Jam. 1, 1329, É 
would ‘know her Horizontal Parallax, and Apparent Se- 
midiameter, which are obtain'd from Figure 2. as follows 


Operation. 
 Asf. A ELF, the Ellip. Equat. 3° 4? 38 Co-Ar. 1.270174 
To E F the Double Eccentricity 90794 - - - - 4.958057 


Sof. £ LF E, Mean Anomaly 37 51 52 --- 9.787897 
To EL, Dift. p from the Earth 1037834 - - - 6.016128 


Now fay, 


As prefent Dit. D&O = een  — 6.016128 
To er mean Diftance —— 6.000000 
So f. mean Horizontal Parallax 3 oni 30% - - 8.223357 
Tof. prefent Horizontal Parallax 55 24 - - 8.207229 


2. For the Apparent Semidiameter ) at the fame time, 
fay by the Logittical Logarithms, 


As the mean Horizont. Parall. 55^ 3c” LL Co-Ar. 815 
To mesh Semidiametet ” — 15 43 — — 5809 
Sois the prefent Horiz, Paral. 55 24 — — — 346 


To the prefent Apparent Semid. 15 11 — 5970 


And after the fame manner may you find the Moon’s 
Horizontal Parallax to the fecond Example, January 2. 
at N oon 1729, to be 56 14”, and the Apparent Semidia- . 
meter 154249, i 
i For 


(96 ) 
For the true hourly Motions of the Sun and Moon jf 
Eclipfes, tc. calculate their Places to half an Hour 


before, and to half an Hour after the equal Tithe of 


the true Conjunétion or Oppofition, and fo you will gaih 
theirtrue hourly Motions at that time, 2 


N. B. 'The Table in Page 94, isto be ufed when you 
find the Day of the Retrogradation of any Planet by the 
arith Precent, of my Compleat Syftem of Aftronamy. 
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